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This assessment has examined the range of component activities identified as key 
elements of the existing measures to protect and manage the Great Barrier Reef. These 
range in scale from localised issues that affect only a small proportion of the total area 
(e.g. Defence) to others which have implications across all or most region (e.g. climate 
change, recreation, coastal development). No attempt has been made to weight these 
components, and performance assessments need to be interpreted in the context of these 
scale differences.  
 
The varying scale and complexity of issues are outlined in Table 1. 
 
Table 1. Scale and complexity of issues addressed in Management Effectiveness 
assessment. 
Issue Scale Complexity 
Social Biophysical Jurisdictional 
Biodiversity Region-wide minor major moderate 
Climate Change Region-wide major major major 
Coastal 
Development 
Coastal catchment areas 
and mainly inshore waters 
major major major 
Defence Limited in area and duration minor minor minor 
Fishing Region-wide but variable in 
intensity 
major major moderate 
Heritage Region-wide moderate minor moderate 
Marine Tourism Region-wide but variable in 
intensity 
major moderate moderate 
Ports & Shipping Concentrated around ports 
and shipping lanes 
moderate moderate moderate 
Recreation (not 
including fishing) 
Region-wide but variable in 
intensity 
major moderate moderate 
Scientific 
Research 
Region-wide but limited in 
intensity 
minor moderate minor 
Traditional Use Region-wide but variable in 
intensity 
major moderate moderate 
Water Quality Great Barrier Reef 
catchment and mainly 
inshore waters 
major major major 
 
The overall assessment results are summarised in Table 2. This report makes no 
recommendations for improvements as this was outside the scope of the assessment but 
through the text does seek to provide clear explanations for the grading judgements made. 
This emphasis in the text may, in some sections, appear to place undue focus on relatively 
minor negative attributes rather than on an overall positive result. However, the intent is 
simply to maximise the usefulness of the report for those considering management 
responses to the issues raised.  
 
Management effectiveness challenges are evident for those issues which are broad in 
scale and complex socially, biophysically and jurisdictionally (i.e. climate change, coastal 
development, water quality, fishing). The corollary is that effectiveness is strongest on 
issues limited in scale or intensity and presenting only minor or moderate complexity (i.e. 
Defence and Scientific research). Modest effectiveness in management process and 
outputs for traditional use may only be sustained if shortcomings in management inputs 
















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Framework for the report 
Management effectiveness evaluation is defined as the assessment of how well 
protected areas are being managed – primarily the extent to which they are protecting 
values and achieving goals and objectives. The report has used a management 
effectiveness evaluation framework that has been widely applied around the world. This 
framework focuses on six management elements (context, planning, inputs, processes, 
outputs, outcomes) and the links between them, to provide a comprehensive picture of 
management effectiveness for the ecosystem within the Great Barrier Reef Region.  
The assessment addresses the overall management of 12 activities/issues that occur 
within the Great Barrier Reef rather than assessing each individual agency‟s 
management of any particular issue or activity. It was also decided to consider some 
management activities extending outside the Great Barrier Reef Region. 
 
Biodiversity conservation is the primary objective for much of the management 
action taken on the Great Barrier Reef through an array of programs and mechanisms 
rather a single clearly focused program. There is no comprehensive documentation of 
risks to biodiversity values and mitigation measures applied in  the Great Barrier Reef 
Region. The limited identification of specific biodiversity goals and objectives in plans 
limits the capacity to track outputs and outcomes. Based on the available information 
most species are maintaining healthy populations; a small number are known to be 
suffering serious declines; most populations of threatened species have stabilised but 
are recovering weakly. However this conclusion must be tempered by the lack of 
reliable data on population trends for many species and changes to the extent and 
condition of many habitats. 
 
Local and regional management actions are delivering positive results in terms on the 
condition of the Great Barrier Reef. However global influences such as climate change 
are likely to overshadow the effects of local efforts. Uncertainties about the precise 
nature and pace of change have led the management agencies to focus on enhancing 
capacity to adapt to change in both ecological and social systems. Climate change 
plans and strategies are in place. While objectives are generally clearly identified, the 
challenge remains to translate them into specific policies and measurable actions for 
on-ground management which can be consistently applied across jurisdictions. 
 
The limited development of integrated regional and local plans for the coastal 
catchments indicates a shortcoming of the planning system and a major vulnerability 
for the Great Barrier Reef. The population of the Great Barrier Reef catchment is 
increasing rapidly without full consideration of implications for the sensitive 
environments downstream. The continuing degradation of coastal environments along 
much of the coast gives little confidence that the values of the Great Barrier Reef are 
being protected. Compliance monitoring and enforcement is limited, further 
constraining prospects for addressing the cumulative impacts of coastal development 
decisions. The Queensland State Coastal Plan does not reflect the international 
significance of the Great Barrier Reef and only three of nine regional coastal plans 
have been completed. The state plan and the regional plans which are in place 
generally recognise threats and risks relevant to the Great Barrier Reef but the risks 
such as loss of coastal wetlands and modification of floodplains are often not directly 
addressed or mitigated. 
 
The limited area of operations and high level of performance in minimising the 
environmental impacts results in defence activities posing minimal threat to Great 
Barrier Reef values. 
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Protection of Great Barrier Reef values relevant to fishing is variable and progress 
towards application of best practice management across the whole fisheries spectrum 
is being made but not rapidly. Managers generally have a good understanding of 
commercial retained catch information, but lack significant information on the biology 
and stock distributions of some species, habitat values and broader cost/benefit 
analyses of the industry. The understanding of recreational fishing and the take by 
charter and Indigenous fishers is much more limited. Cumulative impacts on ecosystem 
values are poorly understood and hence not effectively addressed by management. 
Physical habitats are generally well protected by zoning plans but management 
systems are not adaptive enough to deal with the pace of change and compounding 
issues arising from climate change and water quality impacts.  
 
Managers are well aware that they are looking after the largest World Heritage Area but 
more focused attention to cultural and historic heritage is needed if the full range of 
heritage values of the Great Barrier Reef is to be protected. 
 
High levels of visitor satisfaction are documented as are significant economic benefits 
to local communities from marine-based tourism. Effective tourism planning and 
management systems are in place. The environmental sustainability of marine based 
tourism activities will depend on effectively addressing the implications of latent 
capacity in the permit system and improved documentation of the levels of specific 
activities undertaken in each location over time. 
 
Shipping management is reducing the risk of incidents and environmental 
management practices in many ports appear to be limiting impacts of port activities. 
However there is evidence of demand for expansion of port capacity. This demand, 
coupled with the limited strategic planning to address the growth and long term impacts 
of ports and shipping activities on the Great Barrier Reef, may lead to impacts on 
environmental sustainability in the future. 
 
Threats to Great Barrier Reef values from recreational use are generally being 
reduced through zoning plans, plans of management, policies and guidelines such as 
Responsible Reef Practices and day-to-day field operations. Concerns remain about 
issues such as the impacts of vessel anchorage and sewage discharges in sensitive 
areas.  
 
Management of research in the Great Barrier Reef is targeted to reducing risks and 
threats to Great Barrier Reef values. The need to more effectively manage research 
through implementation of the Permits, Compliance and Management System 
(PCaMS) is recognised. Research activities appear to be environmentally sustainable 
and through the maintenance of effective partnerships with research institutions, are 
demonstrably enhancing community understanding and enjoyment of the Great Barrier 
Reef. 
 
It is impossible for non-Indigenous evaluators working to a tight reporting timeframe, 
and hence without capacity to consult widely with Indigenous communities, to do other 
than rely on publicly available documents and consultation with Indigenous liaison staff 
of managing agencies in order to assess, in very broad terms, the effectiveness of 
efforts to manage traditional use of marine resources by Indigenous people. Progress 
on engagement with Traditional Owners has been slow, but consultation processes are 
helping to reduce some of the major risks to Great Barrier Reef values. While there is 
very limited information on the take of dugong and turtles, the precautionary principle is 
applied in Traditional use of marine resources agreements (Traditional Use of Marine 
Resources Agreements), in an effort to ensure environmentally sustainability. 
 
On the evidence provided for this assessment, it is unlikely that the goal of halting or 
reversing water quality decline by 2013 will be achieved to a level that would lead to 
the desired increase in ecosystem health and resilience. There has probably been little 
reduction in major risks to Great Barrier Reef values but this is uncertain because of 
the limitations of monitoring. Current activities in the coastal catchments are not 
demonstrably environmentally sustainable. Nor are they clearly economically 
sustainable, given the high value placed on the intact reef and the extent of the values 
jeopardised by poor water quality. While a comprehensive planning system is in place 
for addressing water quality, there are deficiencies in implementation and engagement 





Management effectiveness evaluation is defined as the assessment of how well 
protected areas are being managed – primarily the extent to which they are protecting 
values and achieving goals and objectives. IUCN has developed a framework for 
assessing management effectiveness (Hockings et al., 2006) that has been widely 
applied around the world to develop specific assessment systems that are designed to 
meet the need to evaluate management effectiveness in different circumstances.  
 
Good management needs to be rooted in a thorough understanding of the individual 
conditions related to protected areas, be carefully planned and implemented and 
include regular monitoring, leading to changes in management as required. The 
management cycle (Figure 1) identifies six important elements in this process that 
should, ideally, all be assessed if effectiveness of management is to be fully 
understood. Management: 
• begins with understanding the context of the protected area, including its values, the 
threats that it faces and opportunities available, its stakeholders, and the 
management and political environment;  
• progresses through planning: establishing vision, goals, objectives and strategies to 
conserve values and reduce threats;  
• allocates inputs (resources) of staff, money and equipment to work towards the 
objectives;  
• implements management actions according to accepted processes; and  
• eventually produces outputs (goods and services, which should usually be outlined 
in management plans and work plans)  
• that result in impacts or outcomes, hopefully achieving defined goals and objectives. 
 
 
Figure 1: The Framework for assessing management effectiveness of protected areas 
(from Hockings et al., 2006) 
 




Table 3. IUCN-WCPA Framework for assessing management effectiveness of 
protected areas and protected area systems (from Hockings et al., 2006) 
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Evaluation that assesses each of the elements of Figure 1 (and the links between 
them) provides a comprehensive picture of management effectiveness. All six elements 
shown in Figure 1 are important in developing an understanding of how effectively 
protected areas are being managed. They reflect three large “themes” of management: 
design (context and planning), appropriateness/adequacy (inputs and processes) and 
delivery (outputs and outcomes). It is important to assess all six elements in order to 
fully understand management effectiveness. For example, assessing only outcomes 
may indicate the objectives have been achieved but leaves it unclear whether it was it 
due to good luck or good management; conversely if an outcome is not achieved then 
unless all six elements are assessed, it is hard to know if it was due to insufficient 
resources (inputs), poor planning or a problem with the process. 
 
The evaluation system for the Great Barrier Reef Outlook Report was developed using 
this Framework and assesses all six elements. The assessment addresses the overall 
management of activities/issues that occur within the Great Barrier Reef rather than 
assessing each individual agency‟s management of any particular issue or activity. It 
was also decided to consider some management activities extending outside the Great 
Barrier Reef Region. For example, water quality and climate change are both key 
issues for the Great Barrier Reef World Heritage Area, but the majority of the 
management efforts for both issues occur outside the Great Barrier Reef, and fall under 
the responsibility of all levels of government and a variety of agencies. The legal 
requirement for Outlook is to assess “ …the existing measures to protect and manage 
the ecosystem within the region”; given the complexities outlined above, it was 




2. Assessment Methodology  
The assessment system was developed by the Great Barrier Reef Marine Park 
Authority in consultation with the Independent Assessors (Appendix 1). It comprises a 
qualitative assessment of performance against all six elements of the IUCN 
Management Effectiveness Framework (Context, Planning, Inputs, Processes, Outputs 
and Outcomes) for each of twelve major thematic areas relevant to management of the 
Great Barrier Reef Marine Park (Biodiversity, Climate  Change, Coastal Development, 
Defence, Fishing, Heritage, Marine-based Tourism, Ports & Shipping, Recreation (non-
extractive), Scientific Research, Traditional Use and Water Quality). A four point 
scoring scale commonly used in management effectiveness evaluation systems was 
adopted. Criteria were developed under each Framework element with a total of 48 
indicators across the six elements (Table 4). Scores for each IUCN Framework element 
were scaled to provide a total score out of 40 and a rating system developed to convert 
scores to an A (best) to D (worst) judgement as follows: 
 If the total score is between 35 - 40, then the overall grading statement for that 
element is A 
 If the total score is between 27 - 34, then the overall grading statement for that 
element is B 
 If the total score is between 16 - 26, then the overall grading statement for that 
element is C 
 If the total score is between 0 - 15, then the overall grading statement for that 
element is D. 
 




CO1 ...the values in the Great Barrier Reef relevant to ….… are understood by managers. 
CO2… the local risks/threats (ie within/adjacent to the Great Barrier Reef) associated with ….… are 
understood by managers. 
CO3 ..the broader (incl. global) risks /threats relevant to ….… are understood by managers.  
CO4 ..the regional/national level influences relevant to ….… are understood by managers.  
CO5 ..the international/global influences relevant to ….… are understood by managers.  
CO6 ..the stakeholders relevant to ….… are well known by managers.  
PLANNING 
PL1….there is a planning system in place that effectively addresses….… 
PL2...the planning system for ….… addresses the major risks/threats to the Great Barrier Reef‟s values 
PL3….the actions for implementation regarding….… are clearly identified within the plan  
PL4…. clear, measurable and appropriate objectives for management of ….… have been documented 
PL5.….the main stakeholders &/or the local community are effectively engaged in planning to address ….… 
PL6 .. sufficient policy currently exists to effectively address ….… 
PL7... there is consistency across jurisdictions when planning for ….… 
INPUTS 
IN1 ...current financial resources are adequate and prioritised to meet specific management objectives  to 
address  ……. 
IN2...current financial resources are secure (ongoing, or at least secure for the next 3 years) to address .… 
IN3...current human resources within the managing organisations are adequate to meet specific management 
objectives to address ….… 
IN4...current human resources within the managing organisations are secure (ongoing, or at least secure for 
the next 3 years) to address .… 
IN5... the right skill sets and expertise are currently available to the managing organisations to address .… 
IN6... the necessary biophysical information is currently available to address .… 
IN7 .. the necessary socio-economic information is currently available to address .… 
IN8... the necessary traditional (Indigenous) knowledge is currently available to address .…  
IN9... there are additional sources of non-government input (e.g. volunteers) contributing to address .… 
PROCESSES 
PR1. …the main stakeholders &/or industry(ies) are effectively engaged in the ongoing management of …… 
PR2... …the local community is effectively engaged in the ongoing management of …..  
PR3 ... there is a sound governance system in place to address ….… 
PR4... there is effective performance monitoring to gauge progress towards the objective(s)  
PR5... appropriate training is available to the managing agencies to address .… 
PR6... management of.… is consistently implemented across the relevant jurisdictions 
PR7... there are effective processes applied to resolve differing views/ conflicts regarding ..… 
PR8...  cumulative impacts of activities associated with……  are appropriately considered. 
PR9.. the best available biophysical research and/or monitoring information is applied appropriately to make 
relevant management decisions regarding ….  
PR10 .. the best available socio-economic research and/or monitoring information is applied appropriately to 
make relevant management decisions regarding ….  
PR11... the best available traditional (Indigenous) knowledge is applied appropriately to make relevant 
management decisions regarding ….  
PR12...  relevant national standards are identified and being met regarding ….  
PR13...  relevant international standards are identified and being met regarding ….  
OUTPUTS 
OP1... to date, the actual management program (or activities) have progressed in accordance with the 
planned work program for .…   
OP2 .. implementation of management documents and/or programs relevant to.…..  have progressed in 
accordance with timeframes specified in those documents 
OP3... the results (in OP1 above) have achieved their stated management objectives 
OP4... to date, products or services have been produced in accordance with the stated management 
objectives for ….   
OP5... the knowledge base for .…  within agencies has increased over the last 3-5 years. 
OP6.. the knowledge base for.… in the wider community has increased over the last 3-5 years. 
OUTCOMES 
OC1…the relevant managing agencies are to date effectively addressing .… and moving towards the 
attainment of the desired outcomes. 
OC2… the outputs relating to  .……  are on track to ensure the values of the Great Barrier Reef are protected 
(refer CO1) 
OC3...  the outputs (refer OP1 & 3) for….  are reducing the major risks and the threats to the Great Barrier 
Reef 
OC4... use of the Great Barrier Reef relating to  .… is demonstrably environmentally sustainable 
OC5... use of the Great Barrier Reef relating to  .… is demonstrably economically sustainable 
OC6... use of the Great Barrier Reef relating to  .… has demonstrably enhanced community understanding 
and/or enjoyment 
OC7... the relevant managing agencies have developed effective partnerships with local communities and/or 
stakeholders to address …. .  
The assessment system was reviewed in a workshop attended by stakeholders from 
the major State and Commonwealth agencies involved in the management of the Great 
Barrier Reef. At the workshop, participants compiled information, data sources and lists 
of information sources relevant to making a judgement about performance in relation to 
each of the 48 indicators. Additional information relevant to each item of assessment 
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was compiled by staff of the Great Barrier Reef Marine Park Authority and the package 
of information was provided to the independent assessors. This information and key 
source documents were reviewed by the independent assessors. The sheer volume of 
source material provided meant that not all documents could be reviewed by the 
assessors but attention was focussed on those that were most directly relevant to the 
issue under consideration. The assessors also attended the Outlook Forum workshop 
in September, 2008 where they were able to discuss management of the Great Barrier 
Reef with a diverse range of stakeholders. 
 
The independent assessors then met to review evidence and assign an initial rating to 
each of the indicators. The rating was agreed by consensus following discussion of the 
available evidence and the rating and the reasons for assigning the rating (key points of 
evidence or other considerations relating to the rating) were noted in a standard 
proforma (see Appendix 1). The ratings and reasons were subsequently discussed with 
staff from the Great Barrier Reef Marine Park Authority, Marine Park managers from 
the Queensland Environmental Protection Agency and other stakeholders and 
knowledgeable individuals. A workshop was also held with the Chairs of the Great 
Barrier Reef Marine Park Authority‟s Reef Advisory Committees. Based on this open 
and iterative process of discussion and review, the assessors adjusted a number of 
assessments where improved knowledge and understanding indicated that the original 
ratings was either too high or too low and the list of evidence supporting the 
assessment was refined as necessary.  
 
It should be noted that the assessment has been based on documentation available 
and advice provided before the end of September 2008. In the course of refinement of 
the draft report, updated information was provided on specific issues discussed but no 
attempt has been made to comprehensively update the report based on material which 
may have become available after September 2008.
3. Assessment Findings  
Detailed results of the assessment of each component management activity against the 
48 indicators are provided in Appendix 2. A summary of the assessment of each 
component activity is set out below. 
3.1 Biodiversity protection 
 
A (35-40) B (27-34) C (16-26) D (0-15) 
 Very Good  Good  Poor  Very Poor 
 
Context Planning Inputs Processes Outputs Outcomes 
      
 
Biodiversity conservation is the primary objective for much of the management action 
taken on the Great Barrier Reef through an array of programs and mechanisms rather 
a single clearly focused program. Based on the available information most species are 
maintaining healthy populations; a small number are known to be suffering serious 
declines; most populations of threatened species have stabilised but are recovering 
weakly. However, there is little information on the changing extent and condition of 
most habitats. 
 
Management is undertaken using an array of measures, principally zoning plans, but 
also incorporating management plans, permit assessments, site management, 
education and best practices. A potentially complex and confusing management regime 
has been simplified through inter-governmental coordination, for example, the zoning 
plans. Depending on the jurisdiction that applies, the lead agency is either the Great 
Barrier Reef Marine Park Authority or the Queensland Environmental Protection 
Agency. The Department of the Environment, Water, Heritage and the Arts, the 
Australian Quarantine Inspection Service and the Department of Primary Industries and 
Fisheries also have some management responsibilities.  
 
The Great Barrier Reef Region is an extensively studied biological region, major risks 
and threats are well documented and gaps in knowledge of some deep water and 
remote habitats are well recognised. Risk assessment and management procedures 
are in place for major threats and most issues are well understood by managers but all 
are not necessarily effectively addressed. Key stakeholders have been identified and 
are generally well known to managers through Reef Advisory Committees, Local 
Management Advisory Committees and other consultative mechanisms. 
 
There is no comprehensive documentation of risks to biodiversity values and mitigation 
measures applied in the Great Barrier Reef Region. The Representative Areas 
Program and subsequent revision of the zoning plan has provided a robust framework 
for biodiversity protection while threat abatement plans, recovery plans and specific 
actions (e.g. Reef Protection Markers, Dugong Protection Areas) are in place to ensure 
that biodiversity issues are adequately addressed. Levels of protection were increased 
as a result of the rezoning of the Great Barrier Reef Marine Park in 2004. This is the 
most significant action taken explicitly to enhance biodiversity protection. However, 
zoning provisions only address biodiversity conservation needs at a broad level and 
while some threats are addressed in the other plans outlined above, these only cover a 
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small proportion of the total Great Barrier Reef Region and other issues, such as 
coastal development and agricultural run-off are not addressed. Cumulative impacts, 
ecosystem resilience and connectivity issues are currently lacking or not reflected 
explicitly in most planning activities. 
 
Significant financial and human resources are devoted to limiting the overall 
environmental impact of potentially damaging activities. While these efforts are 
assumed to benefit biodiversity there is little capacity to track resource allocations 
specifically targeting biodiversity objectives. The availability of staff with relevant skill 
sets and expertise is variable across the range of management agencies involved in 
biodiversity protection. 
 
The biophysical information base relevant to most key decisions is adequate but there 
are recognised knowledge gaps related to some specific taxa, ecosystems and regions. 
Economic information relevant to decisions affecting some key industries is available 
but there is relatively less information on social issues and trends. Relevant traditional 
(Indigenous) knowledge is often not available or accessible to managers whether 
because of a lack of trust on the part on Traditional Owners or because such 
knowledge is regarded as a form of empowerment that is not lightly shared. 
 
Clear legislation and management systems provide the essential processes for good 
governance with regard to biodiversity protection but performance monitoring is limited 
to a small number of target species such as dugong and some marine turtle species. 
Staff training at a base level is good and specific additional training is provided to staff 
dealing with some issues but training on adaptive management is lacking. 
 
The limited identification of specific biodiversity goals and objectives in plans limits the 
capacity to track outputs and outcomes but the knowledge base both within 
management agencies and in the wider community has increased in recent years.  
 
3.2 Climate Change 
 
A (35-40) B (27-34) C (16-26) D (0-15) 
 Very Good  Good  Poor  Very Poor 
 
Context Planning Inputs Processes Outputs Outcomes 
      
 
The Commonwealth Department of Climate Change has lead responsibility for climate 
change policy development and is complemented within Queensland jurisdiction by the 
Queensland Environmental Protection Agency. The Department of the Environment, 
Water, Heritage and the Arts, the Great Barrier Reef Marine Park Authority and the 
Queensland Department of Premier and Cabinet also play significant roles. The 
management agencies responsible for the Great Barrier Reef are contributing 
significantly to the development of international best practice for managing climate 
change issues as they relate to coral reef ecosystems.  
 
The possibility that promising outcomes from local and regional management action 
could be overtaken by global influences is disconcerting but uncertainties about the 
precise nature and pace of change has led management agencies to focus on the 
importance of enhancing capacity to adapt to change in both ecological and social 
systems. 
 
A comprehensive vulnerability assessment for the Great Barrier Reef provides good 
contextual information for management of climate change implications. Managers and 
key community stakeholders recognise that while climate change drivers and 
influences are largely global in nature, regional and local activities give rise to specific 
vulnerabilities which require action. Key threats such as increasing sea temperatures, 
ocean acidification, increased storm events and associated changes to freshwater 
inputs, currents and connectivity are recognised. 
 
Climate change plans and strategies are in place. While objectives are generally clearly 
identified, the challenge remains to translate them into specific policies and measurable 
actions for on-ground management which can be consistently applied across 
jurisdictions and integrated into water quality protection and other specific plans as 
appropriate in order to increase the resilience of the Great Barrier Reef ecosystem. 
 
Significant resources are being allocated at all levels through the national climate 
change adaptation framework to assess threats and develop plans. Resourcing the 
implementation of plans is yet to be considered in any detail. 
 
Human resources within the management agencies include specialist staff with the skill 
sets to identify and apply the best available information for management of climate 
change issues.  
 
Gaps in available biophysical information are recognised and there is a particular need 
to clarify the flow-on socio-economic implications of shifting baselines. Evaluation of 
resilience indicators and completion of a reef resilience atlas is particularly important to 
address cumulative impacts, both biophysical and socio-economic. Efforts are 
underway, working with Traditional Owners to gather available traditional knowledge 
and ensure it is appropriately managed and applied. 
 
There is considerable community engagement on climate change through programs 
such as Bleachwatch, Reef Guardian Schools and tourism industry input. While 
detailed action plans are still being developed, including monitoring, evaluation and 
reporting protocols to support adaptive management, pilot programs are being 
undertaken at demonstration sites to capture lessons which can be applied elsewhere. 
Relevant staff training is proceeding in parallel. 
 
The management agencies responsible for the Great Barrier Reef are contributing 
significantly to the development of international best practice for managing climate 
change issues as they relate to coral reef ecosystems. The Great Barrier Reef Coral 
Bleaching Response Plan is being refined and work is underway to identify practical 
actions which can be taken at the regional and local level to mitigate specific 
vulnerabilities largely imposed by global influences.   
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3.3 Coastal Development 
 
A (35-40) B (27-34) C (16-26) D (0-15) 
 Very Good  Good  Poor  Very Poor 
 
Context Planning Inputs Processes Outputs Outcomes 
      
 
Management of coastal development is mainly through the application, principally at 
the local government level, of Queensland Government legislation and policy, including 
dedicated coastal protection legislation in the Coastal Protection and Management Act 
1995. In addition, the provisions of the Commonwealth Environment Protection and 
Biodiversity Conservation Act 1999 and, in some cases, the Great Barrier Reef Marine 
Park Act 1975 serve to address the environmental impacts of some coastal works. 
 
Despite an extensive planning framework provided by the Integrated Planning Act 1997 
and Queensland State Coastal Plan, the lack of integrated regional and local plans 
governing development of many of the coastal catchments indicates a shortcoming of 
the planning system and a major vulnerability for the Great Barrier Reef. Since 2004, 
the Queensland Government has begun a process of rolling out statutory regional 
plans in place of existing non-statutory plans. The Far North Queensland Draft 
Regional Plan 2025, due for release in early 2009, does pay particular attention to the 
significance of the Great Barrier Reef and the need to address threats to the ecosystem 
from coastal development activities. The population of the Great Barrier Reef 
catchment is increasing rapidly without full consideration of implications for the 
sensitive environments downstream. The continuing degradation of coastal 
environments along much of the coast gives little confidence that the values of the 
Great Barrier Reef are being protected. The Queensland Government‟s 2007 
commitment to an accelerated regional planning program provides a mechanism for 
these issues to be addressed. In addition, the Great Barrier Reef Marine Park Act 1975 
was reviewed in 2006 and amended in 2008 to better integrate it with the Environment 
Protection and Biodiversity Act 1999 and to simplify regulation, remove duplication and 
address gaps in protection. As part of that process, the Great Barrier Reef is now 
recognised as a being of "national environmental significance" under the Act. This 
means actions that have, or are likely to have, a significant impact require approval 
from the Australian Government Minister for the Environment, Heritage and the Arts. 
 
A reasonable knowledge of the general impacts and issues arising from coastal 
development is evident in many documents related to Great Barrier Reef management. 
There is evidence of understanding global and national development pressures but this 
is not uniform across all agencies involved and there is a lack of a consistent set of 
goals and objectives to guide coastal development across all the agencies and sectors 
involved. Key stakeholders in coastal development activities are identified and known 
to managers. 
 
The Queensland State Coastal Plan does not reflect the international significance of 
the Great Barrier Reef and only three of nine regional coastal plans have been 
completed. The state plan and the regional plans which are in place include policy 
provisions to address coastal use and development, water quality, scenic amenity and 
nature conservation while recognising the need to allow for development such as 
marine infrastructure. These plans generally recognise threats and risks relevant to the 
Great Barrier Reef but risks such as loss of coastal wetlands and modification of 
floodplains are often not directly addressed or mitigated. Findings of a recent statutory 
review of the State Coastal Management Plan have indicated the need for revising the 
existing policy to ensure policy currency and remove duplication with more recent 
initiatives. The revision will also aim to better coordinate coastal planning under the 
Integrated Planning Act 1997. Implementation by local government is highly variable. 
The planning system, particularly the Integrated Planning Act, theoretically provides a 
framework within which the major threats and risks to Great Barrier Reef values can be 
addressed but few effective regional plans to guide local planning decisions have been 
finalised. Limited capacity in some local government authorities to deal with the 
complex issues involved in coastal development is a concern.  
 
Some state agencies have sought to address limitations on resourcing of plan 
development and implementation by providing dedicated support for local Councils 
struggling in this regard. Pressure from stakeholders and high levels of staff turnover 
are significant issues in some areas. Engagement of stakeholders through planning 
processes is generally not comprehensive and balancing government priorities, 
community concerns and technical input is a significant challenge at the local level. 
 
Compliance monitoring and enforcement is limited, further constraining prospects for 
addressing the cumulative impacts of coastal development decisions. Reasonable 
biophysical information is usually available to support decision making and good 
general socio-economic information is also available. There has been an increased 
knowledge base both within management agencies and in the wider community over 
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The limited area of operations and high level of performance in minimising the 
environmental impacts results in defence activities presenting minimal threats to Great 
Barrier Reef values.  
 
Responsibility for the conduct of training activities by the defence forces, including 
visiting overseas defence force members, lies with the Commonwealth Department of 
Defence. This includes the management of the environmental impacts of those 
activities subject to the application of the zoning plans.  
 
The Strategic Environmental Assessment of Defence activities in the Great Barrier 
Reef World Heritage Area clearly documents the values of the Great Barrier Reef and 
adjacent areas. These are addressed in the management agreement with the Great 
Barrier Reef Marine Park Authority, ensuring a shared understanding of threats to 




Defence activities are allowed under the Zoning Plan. Strategic documents, policies 
and regular meetings facilitate implementation of the management agreement and 
ensure consistency of approach with other management agencies. 
 
Appropriate Defence resources are devoted to environmental management and staff 
exchanges, secondments, patrols and systematic application of the Defence Heritage 
Toolkit assist maintenance of appropriate skill sets and expertise to manage defence 
activities and their potential impacts on Great Barrier Reef values. 
 
Adequate biophysical information is available for management decisions. Navy 
hydrographic surveys improve knowledge of benthic habitats, ocean and weather 
conditions relevant to management. Local communities are engaged in planning for 
specific exercises and routinely through Defence Environmental Advisory Committees. 
 
Training exercises are thoroughly planned and include good performance monitoring, 
debriefs and post exercise monitoring. The identification of clear performance 
indicators, particularly related to addressing cumulative impact issues remains a 
challenge. 
 
A systematic approach ensures that statutory and planning timeframes are routinely 
met and results are reported in a timely manner. The knowledge base for confident 
management of defence activities in the Great Barrier Reef, both in the management 
agencies and in the wider community has increased in recent years as a result of 
consultative meetings and reports documenting efforts to minimise environmental 
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Fishing is the principal extractive use of the Great Barrier Reef. In a World Heritage 
Area, management of fisheries is expected to pay particular attention to the application 
of the precautionary principle in deciding on acceptable levels of extractive use. 
Protection of Great Barrier Reef values relevant to fishing is variable and while 
progress is being made towards application of best practice management across the 
whole fisheries spectrum, it has not been rapid. Managers generally have a good 
understanding of commercial retained catch information, but quantitative assessments 
are focused on targeted species and habitats considered to be at risk of overfishing 
and associated impacts. There is limited information on the biology and stock 
distributions of non-target species as well as on the habitat values and broader 
cost/benefit analyses of the industry. The understanding of recreational fishing and the 
take by charter and Indigenous fishers is limited and cumulative impacts on ecosystem 
values are poorly understood. 
 
Very little information is available on the population size and fate of protected species 
caught in fishing operations/activities. Broader issues such as climate change are 
increasingly acknowledged but they are yet to be effectively incorporated into 
management decision making. Fishing is managed at the state level rather than being 
explicitly focussed on the Great Barrier Reef and comprehensive protection of World 
Heritage values. While extensive liaison arrangements are in place to deal with some 
stakeholder sectors, engagement with others, such as recreational and Indigenous 
fishers is more challenging. 
 
Arrangements to manage recreational fishing were revised in December 2008. 
Therefore, their effectiveness cannot be meaningfully assessed at this time. 
Commercial fishing plans generally identify key threats to Great Barrier Reef values 
and qualitative risk assessments have been undertaken for some fisheries but multi-
species management arrangements make it difficult to manage significant single 
species and address cumulative impacts. 
 
Performance management arrangements are being implemented in the commercial 
fishing sector. Management objectives are generally documented but it remains to be 
seen whether these are meaningfully measurable. Objectives for management of 
recreational, Indigenous and charter fishing are not well documented. 
 
A comprehensive legislative framework exists to manage fisheries but there is no 
systematic cross sectoral approach to explicitly address Great Barrier Reef regional 
issues, cumulative impacts and World Heritage obligations and to translate this 
approach into locally relevant policies. 
 
The scale and breadth of fishing activities place considerable pressure on management 
resources. While core resourcing is generally secure at low levels, population growth 
and concurrent growth in vessel registrations and potential increases in recreational 
fishing activity are increasing management needs particularly with regard to 
ecosystem-based assessments and compliance monitoring. Long-term monitoring is 
core funded and quantitative stock assessments are routinely completed for a limited 
number of target species, based on the potential risk of overfishing to the species and 
associated impacts. Non-core research funding is generally grant-dependent, with 
insufficient security to support longitudinal studies and trend analysis. Staff turnover in 
management agencies is impacting on management capacity. 
 
The basis for assessment of stocks and ecological impacts has improved in recent 
years, but there are extensive gaps in biophysical information relevant to management. 
Socio-economic information relevant to management of commercial fishing is generally 
available but this is not the case for information relevant to recreational, Indigenous and 
charter fishing. 
 
Engagement with stakeholders through consultation processes and advisory 
committees is generally good, especially for commercial fishing. However, this effective 
collaboration in management efforts is particularly challenging in the diffuse 
recreational and Indigenous fishing sectors. 
 
Implementation of plans is often delayed and while the knowledge base relevant to 
management of fishing has increased in the last 3-5 years both within the management 
agencies and in the wider community, the timely application of new knowledge to 
decision making is limited and variable. 
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Approval processes are generally completed in a timely manner. However, 
management resources are routinely devoted to problem solving and resolving issues 
between commercial fishing sectors rather than addressing wider issues relating to 
protection of Great Barrier Reef values. 
 
Commercial fisheries arrangements in the Great Barrier Reef are accredited against 
national sustainability guidelines requiring continuous improvement. Recent changes 
have been made (December 2008) in an effort to improve the sustainability of the 
recreational sector.  
 
Physical habitats are generally well protected by zoning plans but management 
systems are not adaptive enough to deal with the pace of change and compounding 
issues arising from climate change and water quality impacts. Trends in fish stocks are 
variable between species with the commercial catch of some species trending down 
over the last three years. 
 
Aquaculture (marine based) Despite being recognised as the fastest growing 
primary industry in Australia, Aquaculture is tightly controlled and a very limited activity 
in the Great Barrier Reef Region but aquaculture does occur in the adjacent  
catchment. Management of marine-based aquaculture has been evaluated separately 
from fishing but because of the low level of current activity it does not currently warrant 
the same level of attention in this evaluation as other issues. The following comments 
are provided by way of baseline for any future evaluation of management effectiveness 
in circumstances where activity has expanded. Management of land-based aquaculture 
is broadly considered along with related coastal development and water quality issues.  
 
Managers are generally well aware of the contextual influences relevant to Aquaculture 
and understand associated risks and threats to site values. 
 
A planning system is in place addressing the major risks and threats to Great Barrier 
Reef values potentially posed by marine-based aquaculture proposals, but because of 
the low level of activity to date, plans and policies have only been developed to a 
limited degree and lack clear, measurable and appropriate objectives. 
 
Management agencies are adequately resourced with skilled staff able to assess and 
regulate specific marine-based aquaculture proposals but there is a limited amount of 
biophysical, socio-economic and traditional (Indigenous) knowledge relevant to a 
comprehensive approach to management of marine-based aquaculture in the Great 
Barrier Reef. 
 
Processes to assess and manage marine-based aquaculture proposals have only been 
developed to a limited degree because of the low level of activity in the region. 
 
Similarly, the knowledge base of management agency staff related to marine-based 
aquaculture has increased in recent years, but in the wider community there is limited 
knowledge of marine aquaculture activities and the low level of activity means that 
there have been few outputs or outcomes to provide the basis for an assessment of 
management effectiveness. 
 
However, current management arrangements, plans and allocated resources are 
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The Great Barrier Reef Marine Park covers 99% of the World Heritage Area, and many 
of its islands and most intertidal areas are protected by Queensland Government 
legislation. The Department of the Environment, Water, Heritage and the Arts is the 
lead agency for the management of Commonwealth heritage issues and the 
Queensland Environmental Protection Agency for matters within Queensland 
jurisdiction. 
 
There is a clear focus on threats to biophysical values and the Great Barrier Reef 25 
year Strategic Plan has an overall sustainability objective but this remains to translated 
into precise and measurable objectives.  
 
Managers are well aware that they are looking after the largest World Heritage Area but 
more focused attention to cultural and historic heritage is needed if the full range of 
heritage values of the Great Barrier Reef is to be protected. 
 
The nationally designated Great Barrier Reef Marine Park covers 99% of the World 
Heritage Area, while many islands and most intertidal areas are protected by 
Queensland state legislation. Management is complex but there is a good 
understanding across jurisdictions of the biophysical, cultural (including Indigenous), 
historic and socio-economic values of the Great Barrier Reef and specific stakeholders 
with an interest in cultural and historic heritage are well known to managers. 
Stakeholders with an interest primarily in natural or socio-economic values are a much 
more dispersed group, engaged through general planning and management 
consultation processes. 
 
A Heritage Strategy endorsed in 2006 provides guidance for protection of Great Barrier 
Reef Marine Park heritage values by an array of planning instruments and policies. 
Historic shipwrecks are protected through specific legislation and entry controls. The 
Great Barrier Reef Marine Park Heritage Strategy identifies actions but does not set a 
timetable for implementation or indicate relative priorities. However, it does include 
provisions for monitoring and reporting on implementation. Risks and threats will be 
more explicitly addressed in new periodic reporting processes for World Heritage sites. 
The negotiation of Traditional use of marine resources agreements (Traditional Use of 
Marine Resources Agreements) and the work of the Indigenous liaison staff provide 
mechanisms for ensuring that Indigenous heritage issues are addressed although 
knowledge appears lacking about the broader context of intangible heritage including 
traditional knowledge, maintenance of cultural practice and related aspects not just 
tangible heritage issues. The importance of the Great Barrier Reef in Indigenous 
economies is not well understood and not incorporated fully into management.  
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Limited, financial and human resources are generally available for protection of 
heritage through site plans, lease arrangements and permits. Specialist expertise, 
particularly on built heritage and Indigenous heritage is not always available in 
management agencies. Agencies are improving skills in Indigenous management and 
increasing Indigenous engagement through the establishment of dedicated units and 
employment of Indigenous staff. 
 
Management and governance processes are in place to support implementation of the 
Heritage Strategy using the best available biophysical and traditional knowledge. 
Socio-economic information is less explicitly used in management decision making. 
 
While the Great Barrier Reef Marine Park strategy was completed within the statutory 
timeframe and site management plans for locally important sites are planned, 
implementation has not generally progressed in accordance with statutory timeframes. 
The draft Lady Elliot Island Heritage Management Plan has been produced in 
accordance with stated management objectives and management plans for 6 historic 
shipwrecks have been produced by the Queensland Museum. 
 
 
The knowledge base both within the management agencies and in the wider 
community has increased in recent years.  
 
3.7 Marine-based Tourism 
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Management of tourism in the Great Barrier Reef is focused on delivering high quality 
sustainable tourism experiences which have significant economic value to the local 
communities and to Australia. The environmental impacts of tourism, including social 
impacts such as crowding and the provision of a range of experiential opportunities, are 
minimised. This approach is given effect across the Commonwealth and Queensland 
jurisdictions through zoning plans, regulations, permits, management plans and a 
range of best practice and partnership initiatives. 
 
High levels of visitor satisfaction are documented as are significant economic benefits 
to local communities. Longer term environmental performance will depend on clearer 
understanding of the implications of latent capacity in the permit system and improved 
documentation of the levels of specific activities undertaken in each location over time. 
 
Great Barrier Reef management is focused on facilitating the provision of high quality 
sustainable tourism experiences which have significant economic value to the region 
and to Australia. Tourism stakeholders are well known to managers and engaged 
through the Tourism and Recreation Reef Advisory Committee, Local Management 
Advisory Committees and regional tourism bodies which provide a mechanism for 
developing a shared perspective on threats to Great Barrier Reef values and regional 
and wider influences relevant to tourism activities. 
 
Plans of management are in place for key sites including the areas representing less 
than 10% of the total Great Barrier Reef area which receive more than 80% of tourist 
visits. Some tourism activities occur over a wide area and planning systems do not 
currently provide clear and comprehensive strategic guidance for these tourism 
activities. Policies exist related to many aspects of tourism. Emerging issues such as 
the super- yacht industry are less well planned for. There is a high level of 
complementarity with joint management and policy arrangements between Great 
Barrier Reef Marine Park Authority and Queensland Parks and Wildlife, although there 
is no overarching reef-wide strategy to assist consistency across jurisdictions. 
 
The environmental management charge paid by each tourist provides some 20% of the 
overall budget of Great Barrier Reef Marine Park Authority. The tourism permit system 
also provides useful information via operator returns and operator-conducted 
monitoring programs. The extensive use of temporary staff makes corporate knowledge 
vulnerable in some areas. Skills and expertise in management agencies are 
augmented through strong industry partnerships and tour operators are involved in data 
collection relevant to both biophysical and socio-economic values. The need to take 
time developing trusting relationships with Traditional Owners in some cases limits the 
availability of traditional (Indigenous) knowledge to be used in decision making by 
managers. 
 
Sound governance, industry partnerships and management processes are in place to 
address tourism issues and the Great Barrier Reef is widely recognised as a world 
leader in this area. Joint permitting and assessment processes support consistency in 
approach across jurisdictions. Permit conditions seek to limit cumulative impacts but 
there is significant latent capacity within the permit system and as a result, cumulative 
impacts could be a problem if this latent capacity is actualised. Latent capacity in the 
high use areas is being addressed in Plans of Management through capping permits 
and introducing a booking system. While nearly half the tourists are carried by fewer 
than 50 highly accredited tour operators, a total of some 900 permits have been issued 
and there is little monitoring of which of the permitted activities are actually undertaken 
in specific locations on any one day. 
 
Plans and permitting arrangements are systematic, professionally implemented and 
routinely documented in annual reports. A robust array of policies, position statements 
and guidelines have been developed targeting the sustainable tourism objective and 
the knowledge base both within the management agencies and in the wider community 
has increased in recent years and have contributed to reducing the major risks to Great 
Barrier Reef values from marine based tourism.  
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3.8 Ports and Shipping 
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Shipping in the Great Barrier Reef is managed by several government agencies 
including the Australian Maritime Safety Authority, Maritime Safety Queensland, the 
Great Barrier Reef Marine Park Authority and the Commonwealth Department of 
Infrastructure, Transport, Regional Development and Local Government. Port 
management is the responsibility of the Queensland Government.  
 
Evaluating the management of ports and shipping highlights that they pose different 
suites of issues for the Great Barrier Reef. Consideration of port establishment and 
management issues overlaps with an examination of the issue of coastal development. 
Shipping management is reducing the risk of incidents and environmental management 
practices in many ports appear to be limiting impacts of port activities. Planning to 
address the growth and long term impacts of ports and shipping activities is 
underdeveloped. This planning could be improved so as to provide a more developed 
overarching strategy for port and shipping activity and to ensure that the current 
positive outcomes in relation to ports and shipping are maintained in the future. For 
example, the Coal Infrastructure Program of Actions published in 2008 documents $9.7 
billion in committed and planned port developments in Queensland. This document 
provides good planning for investment but does not set out any strategic policies or 
guidelines for coal-related port development directly affecting the Great Barrier Reef 
Region. Most planning appears to be responsive rather than strategic and proactive. 
Whilst this is, in part, due to the nature of the industry, nevertheless it may result in 
increased vulnerability of the Great Barrier Reef to impacts arising from port and 
shipping activity. 
 
The Great Barrier Reef system of navigation aids, communications, shipping incident 
response plans and environmental management plans for port facilities demonstrate 
recognition of the values of the Great Barrier Reef and the sensitive environments in 
which ships are moving. However some risks, such as those posed by biofouling, 
ballast water discharges and containerised chemicals are not yet fully addressed. 
Increased ship size and other global influences are recognised and there is 
engagement with recognised stakeholders through annual meetings to identify and 
address emerging issues. 
 
Many agencies are engaged in risk-based planning related to shipping and there is 
good planning at the individual port level. Plans for incident response and environment 
protection generally lack defined targets and specifications for monitoring and 
response. There is a lack of coordination and planning for vessel waste reception. 
 
There is uncertainty in management agencies about resourcing levels and capacity to 
deal with expected workloads should economic circumstances turn around and lead to 
a resumption in the demand for growth in ports and shipping. There are dedicated 
resources for pollution incident prevention and response but monitoring for introduced 
pests is expensive and not adequately defined, funded or implemented. Individual port 
corporations have substantial resources and appropriately qualified and experienced 
staff, notwithstanding some resource limitations as a result of global expansion in 
shipping and port activities. Staff turnover is a concern for both management agencies 
and port corporations. The complexity of tasks and poor coordination across 
jurisdictions has resulted in a lack of strategic leadership. 
 
A sound system of governance, stakeholder engagement and other management 
processes is in place. There is high level coordination of every-day activities and 
incident response, access to areas outside shipping lanes and management of cruise 
ship access to high use areas seems to be effective. An Australian Maritime Safety 
Authority risk assessment is undertaken every 6 months but the absence of clear and 
measurable objectives makes performance monitoring problematic. There is extensive 
pollution incident response training but introduced marine pests training, coordination, 
monitoring and response are inadequate. While shipping rules are nationally uniform, 
the independence of individual port corporations makes consistency across 
jurisdictions a challenge, especially when it comes to addressing cumulative or 
compounding impacts. 
 
Pollution incident response plans are well documented, resourced and reviewed. There 
are few shipping incidents or reports of non-compliance but progress on addressing 
issues such as containerised chemical risk and introduced marine pests has been slow. 
The absence of clear measurable objectives leads to a focus on simply monitoring 
trends. Agency environmental management staff turnover and industry shortages result 
in a loss of shipping and port expertise. Local community knowledge of port related 
issues has increased in the last 3-5 years but knowledge of shipping issues remains 
poor. 
 
There are relatively few incidents threatening Great Barrier Reef values relative to the 
large number of shipping movements in and through the area. Invasive species, new 
port developments and port expansion issues continue to pose challenges. 
 
3.9 Recreation (non-extractive) 
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The responsibility for management of non-extractive recreation is spread across a 
variety of Commonwealth and Queensland government agencies. Principal among 
these are the Great Barrier Reef Marine Park Authority, the Queensland Environmental 
Protection Agency and Maritime Safety Queensland. 
 
Threats to Great Barrier Reef values from recreational use are generally being reduced 
through zoning plans, plans of management, policies and guidelines such as 
Responsible Reef Practices and day-to-day field operations. Specific issues such as 
impacts from sewage discharge from vessels and continued commitment to community 
partnership programs have begun but are areas that still require focus. 
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The Great Barrier Reef values which attract large numbers of visitors are well 
documented and threats to those values from population pressures, increased vessel 
registrations, marinas and small vessel sewage discharges have been identified by 
management agencies for attention. Wider influences such as increasing numbers of 
super-yachts, climate change and changes in travel patterns have been identified and 
discussed with Reef Advisory Committees and Local Management Advisory 
Committees. 
 
There is no overarching document explicitly focused on recreation to guide planning for 
recreational use of the Great Barrier Reef despite the increasing coastal population in 
the  catchments and hence likely growth in levels of recreational use. Zoning plans 
cover higher impact activities and address many of the traditional issues giving rise to 
conflicts between user groups. Plans of management are in place for high use areas 
and specific site plans are in place or proposed. 
 
Limited resources are allocated explicitly to management of recreation activities. 
Management is generally indirect and implicitly undertaken as part of routine field 
operations. Enhanced activity on community engagement has resulted in improved 
skills and expertise for management agency staff dealing with recreational users of the 
Great Barrier Reef. The local knowledge of staff is high, good biophysical information is 
generally available but there is only limited social research data and traditional 
(Indigenous) knowledge relevant to management of recreation. Extensive programs 
such as volunteer groups and Reef Guardian Schools provide opportunities for wider 
involvement in management of recreation-related issues. 
 
Good governance and management processes are in place to address recreation 
issues but the scale of the Great Barrier Reef and the dispersed nature of the activities 
involved pose challenges. Local Management Advisory Committees as well as Plan of 
Management consultation processes are effectively used to engage stakeholders and 
together with zoning plans provide a robust framework for accountability. Satisfaction 
ratings from recreational visitors are high but there is little recreational impact 
monitoring, recreational use compliance is a relatively low priority and more focus is 
placed on managing tourism. Coordination between management agencies on 
recreation is still lacking. Available biophysical information is used to inform site 
management and research is underway to provide baseline information more directly 
relevant to recreational use. 
 
Despite the lack of targeted management objectives, it is clear that quality recreation 
products and services have been provided. Recent increases in the knowledge base in 
management agencies and the wider community related to managing recreation 
impacts should be further enhanced with the release of reports on reviews and market 
segmentation research currently underway. 
 
 
3.10 Scientific Research 
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This evaluation has concentrated on the management of research in the Great Barrier 
Reef through permits and accreditation mechanisms but has also included 
consideration of the effectiveness of identification of research priorities. The wider 
questions of the availability and application of knowledge gained from scientific 
research are separately considered in the evaluations of inputs and processes relevant 
to management of other specific issues (refer Table 2). 
 
Management of research in the Great Barrier Reef is moving towards the attainment of 
desired outcomes and reducing risks and threats to Great Barrier Reef values. The 
need to more effectively manage research through implementation of the Permits, 
Compliance and Management System (PCaMS) is recognised. Research activities are 
generally considered to be environmentally sustainable and through the maintenance 
of effective partnerships which are demonstrably enhancing community understanding 
and enjoyment of the Great Barrier Reef. 
 
Historically research in the Great Barrier Reef has been focused on biophysical 
systems but there has been more recent interest in socio-economic drivers. Risks and 
threats to Great Barrier Reef values from research activities are recognised and 
reflected in the Scientific Research Policy. Research priorities are set taking account of 
these and broader influences. Research agreements with key research institutions 
provide one basis for dialogue between researchers and management agencies. 
 
Statutory regulations, the zoning plan and specific policies guide the management of 
research in the Great Barrier Reef. Regulations provide clear and measurable 
objectives for research activities, the zoning plan and policies guide how it is managed. 
Co-accreditation arrangements are in place to ensure consistency between jurisdictions 
and permits require stakeholder and local community engagement as necessary. 
 
The Great Barrier Reef supports a large amount of research funded from multiple 
sources. Resources available for the management of research are limited with a single 
research assessor in the Great Barrier Reef Marine Park Authority primarily responsible 
for assessing permit applications, managing accreditation and ensuring environmental 
management plans are developed as well as contributing to the formulation of 
regulations and policies associated with research. 
 
Staff in management agencies have sufficient research skills and expertise to 
effectively manage research activities in the Great Barrier Reef. Sufficient biophysical 
information is available to manage research but socio-economic information is not 
always readily available. All research proposals potentially sensitive to Traditional 
Owners are referred to the relevant Indigenous liaison staff for guidance. 
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Robust management processes and governance arrangements are in place to manage 
research in the Great Barrier Reef with the Great Barrier Reef Marine Park Authority, 
Queensland Environmental Protection Agency and Queensland Department of Primary 
Industries and Fisheries as the lead agencies. Statutory regulations, the zoning plans 
and specific policies guide the management of research. Cumulative impacts will be 
better addressed when environmental management plans are prepared for high use 
Scientific Zones and the PCaMS is further developed. There is a clear commitment to 
adhere to the Environment Protection and Biodiversity Conservation Act requirements 
for access to biological resources and the equivalent provisions of the Convention on 
Biological Diversity. 
 
Accreditation arrangements are in place with 8 institutions and the 250 current research 
permits have generally been issued in a timely manner but the development of 
environmental management plans for scientific research zones has been slow. Only 
one plan is completed with another two in draft form. Annual reports by accredited 
institutions are provided as required by MoUs and permit conditions are usually 
complied with. The knowledge base for managing research within agencies has 
increased in recent years with new information being incorporated into management 
decisions. The knowledge base in the wider community has also been expanded 
through programs such as Eye on the Reef and Reef Guardian Schools. 
 
 
3.11 Traditional use 
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It is impossible for non-Indigenous evaluators working to a tight reporting timeframe, 
and hence without capacity to consult widely with Indigenous communities, to do other 
than rely on publicly available documents and consultation with Indigenous liaison staff 
of managing agencies in order to assess, in very broad terms, the effectiveness of 
efforts to manage traditional use of marine resources by Indigenous people. 
 
Progress has been slow, although management and consultation processes are 
helping to reduce some of the major risks to Great Barrier Reef values. While there is 
very limited information available on the take of dugong and marine turtles, the 
precautionary principle is applied in negotiations on Traditional use of marine resources 
agreements, in an effort to ensure that traditional use is environmentally sustainable. 
However it is important that management of traditional use is not seen primarily as a 
“threat” arising from the impacts of traditional hunting of turtle and dugong. Indigenous 
interest in the use of marine resources as part of cultural practice is strong and needs 
to be considered in management arrangements. 
 
The Great Barrier Reef Marine Park Heritage Strategy acknowledges the importance of 
traditional use of marine resources by people identifying with the 70 or more clan 
groups along the Great Barrier Reef coast. The strategy identifies specific strategies for 
action to protect Indigenous Sea Country heritage. Coupled with the reef–wide 
framework for managing traditional use of marine resources, the strategy provides the 
basis for negotiation of traditional use of marine resources agreements (Traditional use 
of marine resources agreements) with Traditional Owners. The complexities associated 
with this issue are well appreciated by managers, especially as they relate to 
harvesting of threatened and migratory species and the interaction between cultural 
sensitivities and other management imperatives. 
 
The reef-wide framework, along with Traditional use of marine resources agreements 
and Indigenous Land Use Agreements (ILUAs) provides a robust planning framework 
to manage traditional use. Aspiration statements, clear objectives and implementation 
plans are part of the Traditional use of marine resources agreement package but the 
effectiveness of engagement of stakeholders and local communities is highly variable. 
Currently applied mechanisms are not necessarily well matched to Traditional Owner 
approaches. There are particular difficulties for Traditional Owners in taking on 
representational roles. Policies to date have focused on the National Partnership 
Approach to Sustainable Harvest of Dugongs and Marine Turtles with no clear position 
being enunciated on traditional fishing. Complementary zoning and almost identical 
provisions for traditional use within marine park jurisdictions are matched by strong 
consistency on commitment and outcomes though there is limited consistency on 
mechanisms for delivery. 
 
Financial and staffing resources for effective management of Traditional Use are 
currently deficient in relation to the size of the management task. The Indigenous 
element of the Reef Rescue Plan has recognised the need to provide additional 
resources for the period to 2013 and the need for more staff to manage an enhanced 
Traditional use of marine resources agreement program and Sea Country Partnerships 
program with particular reference to servicing geographically remote priority areas. 
Ensuring effective inputs to engagement processes is a challenge. Developing the skill 
sets and expertise of all staff is recognised as critical rather than simply focusing on 
employment of Indigenous staff. There is still limited capacity on both sides to gather 
relevant data, especially related to socio-economic drivers and traditional knowledge.  
 
Management processes exist but matching the most appropriate mechanism to the 
specific situation is a challenge. There are significant differences in governance 
arrangements between management agencies and Indigenous governance practiced 
by Traditional Owners. Differences on policies and priorities can also complicate 
governance. In these circumstances performance monitoring is limited and problematic. 
On the positive side, many Traditional Owners see partnerships with Government 
through Traditional use of marine resources agreements and Sea Country Partnerships 
as a mechanism to reinvigorate traditional law so that younger Traditional Owners 
apply it appropriately. The need to build Traditional Owner capacity to manage 
traditional use with an understanding of both cultural and scientific inputs to decision 
making is not yet adequately addressed. 
 
Four Traditional use of marine resources agreements have been finalised, covering 
almost 5% of the Great Barrier Reef area (more than 19,000km2) which have involved 
engagement with 13 of the approximately 70 Traditional Owner groups in the region. 
While the pace of negotiation and implementation of Traditional use of marine 
resources agreements is driven largely by Traditional Owners and their local capacity 
rather than by a government or agency agenda and timelines, there remains limited 
capacity within management agencies to deal with development of Traditional use of 
marine resources agreements simultaneously with many communities. Traditional Use 
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of Marine Resources Agreements have not been developed as yet for those areas 
where the take of dugong is highest and the negotiations are likely to be most difficult. 
The knowledge base in agencies relevant to traditional use has increased in recent 
years with development of the Traditional Owner Information System, including 
Traditional Owner Profiles, Story Place and the Cultural Heritage Databases. 
 
There are high levels of sensitivity about the collection, storage and accessibility of 
traditional knowledge. Traditional use of marine resources agreements and Sea 
Country Partnerships are important mechanisms for building trust and developing 
protocols for appropriate use of traditional knowledge across the spectrum of Great 
Barrier Reef management decisions. 
 
 
3.12 Water quality 
 
A (35-40) B (27-34) C (16-26) D (0-15) 
 Very Good  Good  Poor  Very Poor 
 
Context Planning Inputs Processes Outputs Outcomes 
      
 
The overall legislative mandate for the management of water quality in the Great 
Barrier Reef catchment falls to the Queensland Government, principally through the 
Department of Natural Resources and Water, with some responsibility also resting with 
the Queensland Environmental Protection Agency.  
 
Water quality is a social as well as environmental issue and is being addressed as such 
by managers. To address the issue of declining water quality of the reef, a Reef Water 
Quality Protection Plan (Reef Plan) was endorsed by the Prime Minister and Premier in 
October 2003. An independent audit and report to the Prime Minister and the Premier 
of Queensland on the implementation of Reef Plan was undertaken in 2005. While 
positive outcomes were achieved over the last five years, input from stakeholders and 
new scientific evidence confirmed the need to renew and reinvigorate the Reef Plan to 
ensure the goals and objectives will be met.  
 
Overall, slow progress is being made towards attainment of the desired outcomes. On 
the evidence provided for this assessment, it is unlikely that the goal of halting or 
reversing water quality decline by 2013 will be achieved to a level that would lead to 
desired increase in ecosystem health and resilience. There has probably been little 
reduction in major risks to Great Barrier Reef values although it is hard to be sure 
because of the limitations of monitoring. Current activities in the coastal catchments are 
not demonstrably environmentally sustainable. Nor are they clearly economically 
sustainable, given the high value placed on the intact reef and the extent of the values 
jeopardised by poor water quality. 
 
Values related to water quality, especially as influenced by agricultural run-off from 
coastal catchments are well documented in the Reef Water Quality Protection Plan and 
associated documents. Particular risks and threats arising from the 400% increase in 
sediments and nutrients since European settlement and the loss of catchment wetland 
areas are understood by managers. The climate change vulnerability assessment 
examines broader threats and influences and managers work with key stakeholders on 
the preparation of the annual marine monitoring report to inform judgements about local 
adaptation measures. 
 
A comprehensive planning system is in place centred on the Reef Water Quality 
Protection Plan with clearly documented objectives but delivery within the planning 
framework is lacking. Water Quality Improvement Plans are in place for only 6 of 10 
priority catchments and comprehensive land use planning is not sufficiently focused on 
water quality protection. Actions for implementation are identified at a high level though 
identification at the farm scale is lacking. While required policies are largely in place 
and engagement is increasing, rural industries and land managers are not fully 
engaged and sectoral consistency is problematic. 
 
Introduction of the Great Barrier Reef Marine Park (Aquaculture) Regulations 2000 
resulted in a significant improvement in the environmental performance of land-based 
aquaculture facilities. Subsequent assessment and compliance auditing of these 
facilities by GBRMPA indicates substantial compliance with environmental conditions. 
 
Considerable financial and human resources are allocated to addressing the issue from 
various sources. Significant funding from the Commonwealth and Queensland 
Governments is now in place, totalling in excess of $400 million over five years. While 
this funding is considered secure, others, especially Natural Resource Management 
body funding are not secure, are usually time limited and project specific. Staff turnover 
and regional Natural Resource Management funding cycles make retention of quality 
staff difficult. Management agencies have the required skill sets and expertise available 
and good biophysical information is generally available, albeit from disparate and 
incomplete data sources. There is insufficient information available on the implications 
of changes in land use practices. Indigenous interest in land management is generally 
well understood and there are high levels of volunteer involvement in fieldwork and 
monitoring programs. 
 
Industry engagement is variable and often suboptimal. There is limited monitoring of 
inshore waters, very limited catchment monitoring and very patchy monitoring of 
changes in land use practices. The recently released report card indicates that there is 
still a need for better implementation of the Reef Water Quality Protection Plan. 
Cumulative impacts from major agricultural activities are considered although chemical 
interactions along with cumulative and compounding impacts of non-agricultural 
activities are not addressed. 
 
Whilst, some sound and relevant research is available and applied, coordination and 
delivery of science into management processes is inadequate. There are knowledge 
gaps around production systems and while water quality improvement plans are 
looking at socio-economic drivers, the information is not well coordinated. Water quality 
standards are identified but are not being met in some vulnerable inshore locations. 
 
There have been many delays in the development and implementation of regional 
plans. The knowledge base relevant to water quality within the managing agencies has 
increased in the last 3-5 years though gaps remain; nutrient loss at the sub-catchment 
level is not well understood and high priority areas are not well identified in some 
catchments. Community surveys show good understanding of the problem, but not 
necessarily the solutions. The community knowledge base has increased, especially 
where water quality improvement plans are in place. 
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4. Elements of Effectiveness 
A (35-40) B (27-34) C (16-26) D (0-15) 
 Very Good  Good  Poor  Very Poor 
 
B – Biodiversity; CC – Climate Change; CD – Coastal Development; D – Defence; EU 
– Extractive use (Fishing);  H – Heritage; MT – Marine Tourism; P&S – Ports and 
Shipping; R – Recreation (non-extractive); SR – Scientific Research; TU – Traditional 
Use; WQ – Water Quality 
4.1 Context 
B CC CD D EU H MT P&S R SR TU WQ 
            
 
Understanding of values, threats, national and international influences and 
stakeholders is strong for all management issues assessed. This reflects a solid 
information and research base and a very mature understanding of the key values of 
the Great Barrier Reef in both a national and international context and the actual and 
potential threats to those values. Understanding of stakeholders is consistently strong 




B CC CD D EU H MT P&S R SR TU WQ 
            
 
Planning performance tends to be strongest where there are few organisations or 
levels of governance involved in the planning process. There are well developed 
planning systems in place although in the case of Coastal Development, the fractured 
nature of the planning regime is problematic. In the case of ports and shipping the 
project specific nature of planning means that a Great Barrier Reef-wide strategic view 
to direct development is generally not available. Lack of consistency across 
jurisdictions is the weakest aspect of planning. 
4.3 Inputs 
B CC CD D EU H MT P&S R SR TU WQ 
            
 
Adequacy of inputs is quite variable across the management issues, being particularly 
strong for Defence, Climate Change, Tourism and Research and weak for Coastal 
Development. Adequacy of socio-economic and Indigenous knowledge is a problem for 
most issues and one of the worst performing criteria across the whole assessment. 
4.4 Process 
B CC CD D EU H MT P&S R SR TU WQ 
            
 
Management processes are particularly strong for Defence, Tourism and Research and 
weakest for Coastal Management and Water Quality. Performance Monitoring, 
addressing Cumulative Impacts and application of Socioeconomic and Indigenous 
Knowledge are problematic for most issues. The extent to which Cumulative Impacts 
are being addressed is the weakest indicator across the entire management 
effectiveness assessment. Stakeholder engagement and application of biophysical 
information are the strongest aspects of management across all issues. 
4.5 Outputs 
B CC CD D EU H MT P&S R SR TU WQ 
            
 
Delivery of desired outputs has been weakest for Coastal Development and Water 
Quality and strongest in relation to Defence, Tourism and Research. The Knowledge 
Base of the Management Agencies and Community has consistently improved. While 
the majority of management programs are progressing satisfactorily (with the exception 
of Coastal Management and Water Quality), timeframes frequently slip and it is not yet 
clear that the programs are achieving all their desired objectives. 
4.6 Outcomes  
B CC CD D EU H MT P&S R SR TU WQ 
            
 
Achievement of desired outcomes (values protected, threats reduced, long-term 
environmental and economic sustainability) is very variable across issues. Objectives in 
relation to community understanding of issues and development of effective 
partnerships are being achieved. Overall, greatest concern in relation to achievement 




Management effectiveness challenges are evident for those issues which are broad in 
scale and complex socially, biophysically and jurisdictionally (i.e. climate change, 
coastal development, water quality. fishing). The corollary is that effectiveness is 
strongest on issues limited in scale or intensity and presenting only minor or moderate 
complexity (i.e. Defence and Scientific research). Modest effectiveness in management 
process and outputs for traditional use may only be sustained if shortcomings in 
management inputs are addressed. 
 
The table below summarises performance across the six elements of the WCPA 
Management Effectiveness Evaluation Framework for management of the Great Barrier 
Reef, based on consideration of the individual performance in each of the thematic 
areas. Grading statements for each of the broad assessment criteria for the 
management effectiveness evaluation are given below 
 
Context Planning Inputs Processes Outputs Outcomes 




Detailed information on the performance for each indicator is given in Appendix 3. 
Across the entire assessment the strongest performance was evident for the following 
criteria: 
Context 
 Understanding of values 
 Understanding of global threats 
Understanding of regional influences 
Understanding of global influences 
Understanding of stakeholders 
Processes 
 Stakeholders effectively engaged 
 Sound governance system in place 
 Adherence to national standards for management 
Outcomes 
 Effective partnerships developed. 
 
The weakest aspects of performance across the assessment were: 
Inputs 
 Necessary socioeconomic information available to decision makers 
 Traditional Indigenous knowledge  available to decision makers 
Processes 
 Cumulative impacts appropriately considered 
 Traditional Indigenous knowledge applied appropriately in decision making. 
4.7.1 Grading statements 
 
The grade allocated to an assessment criterion is the “grade of best fit” calculated 
across the individual components of the assessment criteria. Some individual 
components of the criteria may be ranked higher or lower. These grading statements 

































 Understanding of values, threats, regional/global influences and 
stakeholders is good for most thematic areas 
 Understanding is generally good but there is some variability across 
themes or components of the assessment criteria  
 Understanding of values, threats, regional and global influences and 
relevant stakeholders is only fair for most thematic areas 
 Understanding of values, threats, regional and global influences and 





 Effective planning systems that engage stakeholders are in place for 
all/most significant issues. There is adequate policy to manage issues 
that is consistent across jurisdictions. 
 Effective planning systems that engage stakeholders are in place for 
many significant issues. Policy and consistency across jurisdictions is 
generally ok.  
 Planning systems that engage stakeholders are deficient for a number of 
significant issues. Policy and consistency across jurisdictions is a 
problem for some issues 
 Planning systems that engage stakeholders are deficient for many 
significant issues. Policy and consistency across jurisdictions is a 
problem for some issues.  





 Financial & staffing resources are largely adequate to meet management 
needs, biophysical, socio-economic & traditional (Indigenous) knowledge 
is available to inform management decision making 
 Financial & staffing resources are mostly adequate to meet management 
needs, biophysical, socio-economic & traditional (Indigenous) knowledge 
is mostly available to inform management decision making although there 
may be deficiencies in some areas 
 Financial & staffing resources are unable to meet management needs in 
some important thematic areas, biophysical, socio-economic & traditional 
(Indigenous) knowledge is variably available to inform management 
decision making and there are significant deficiencies in some areas 
 Financial & staffing resources are unable to meet management needs in 
many thematic areas, biophysical, socio-economic & traditional 
(Indigenous) knowledge to support decision making is frequently 






 The majority of management processes are appropriate and effective in 
addressing the management of the various thematic areas 
 The majority of management processes are appropriate and effective in 
addressing management although there are deficiencies in relation to a 
small number of thematic areas or processes 
 A minority of critical management processes show significant deficiencies 
across most thematic areas 
 A majority of management processes show significant deficiencies across 
most thematic areas 
Outputs – delivery 




 Management programs are mostly progressing in accordance with 
planned programs and are achieving their desired objectives. The agency 
and community knowledge base is improving. 
 Management programs are mostly progressing in accordance with 
planned programs and are achieving their desired objectives but there 
are problems in some thematic areas. The agency and community 
knowledge base is generally improving. 
 Many management programs are not progressing in accordance with 
planned programs (significant delays or incomplete actions) or actions 
undertaken are not achieving objectives. The knowledge base is only 
growing slowly. 
 Most management programs are not progressing in accordance with 
planned programs (significant delays or incomplete actions) or actions 








 Desired outcomes are mostly being achieved, values protected and 
threats abated for most thematic areas, use of the Great Barrier Reef is 
largely environmentally and economically sustainable with good 
community engagement, understanding and enjoyment. 
 Desired outcomes are being achieved in many thematic areas, values 
protected and threats abated for many thematic areas, use of the Great 
Barrier Reef is largely environmentally and economically sustainable with 
good community engagement, understanding and enjoyment. 
 Desired outcomes, protection of values and abatement of threats are not 
being achieved at desirable levels in some critical thematic areas with 
likely eventual flow-on effects across the Great Barrier Reef. Critical 
aspects of the use of the Great Barrier Reef are not environmentally or 
economically sustainable. 
 Desired outcomes, protection of values and abatement of threats are not 
being achieved at desirable levels in most thematic areas including 
critical areas with likely eventual flow-on effects across the Great Barrier 
Reef. Critical aspects of the use of the Great Barrier Reef are not 
environmentally or economically sustainable. 
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Appendix 1: Assessment proforma 
Management Effectiveness Grading Statements  
 
SCORING SYSTEM  
N/A means not applicable 
1 = Relevant but rarely true ~1-20% of optimum condition  
2 = Relevant and sometimes true ~21-50% of optimum condition  
3 = Relevant and often true ~51-80% of optimum condition  
4 = Relevant and generally true ~81-100% of the optimum condition 
 
Once scores have been entered for all management components on each page, then 
add all the scores for the relevant element, multiply by 10 and divide by the number of 
components in that element (e.g. for CONTEXT, total score x 10 divided by 6; for 
INPUTS, total score x 10 divided divide by 9); note that if any questions are considered 
N/A, then the number of relevant components (for the division) needs to be adjusted. In 
this way all scores for all six elements are scaled to a common base. 
 
If the total score is between 35 - 40, then the overall grading statement for that 
management grouping is A 
If the total score is between 27 - 34, then the overall grading statement for that 
management grouping is B 
If the total score is between 16 - 26, then the overall grading statement for that 
management grouping is C 
If the total score is  between 0 - 15, then the overall grading statement for that 
management grouping is D 
 
Thematic areas assessed were Biodiversity, Climate Change, Coastal Development, 
Defence, Fishing, Heritage, Marine-based Tourism, Ports & Shipping, Recreation (non-
extractive), Scientific Research, Traditional Use and Water Quality.
 CO1 ...the values
1
 in the Great Barrier Reef relevant 




CO2… the local risks/threats
2
 (ie within or adjacent to 
the Great Barrier Reef) associated with ….… (insert 
mgt issue) are understood by managers. 
 
 
CO3 ..the broader (incl. global) risks /threats
3
 relevant 




CO4 ..the regional/national level influences
4
 relevant 




CO5 ..the international/global influences
5
 relevant to 
….…(insert mgt issue) are understood by managers.  
 
 
CO6 ..the stakeholders relevant to ….…(insert mgt 
issue) are well known by managers.  
 
 
PL1….there is a planning system in place that 
effectively addresses….…(insert mgt issue) 
 
 
PL2...the planning system for ….…(insert mgt issue) 




PL3….the actions for implementation 
regarding….…(insert mgt issue) are clearly identified 
within the plan  
 
 
PL4…. clear, measurable and appropriate objectives 




PL5.….the main stakeholders &/or the local 
community are effectively engaged in planning to 
address ….…(insert mgt issue) 
 
 
PL6 .. sufficient policy currently exists to effectively 
address ….…(insert mgt issue) 
 
 
PL7... there is consistency across jurisdictions when 




IN1 ...the current financial resources are adequate 
and prioritised to meet specific management 




IN2...the current financial resources are secure 
(ongoing, or at least secure for the next 3 years) to 
address .…(insert mgt issue) 
 
 
IN3...the current human resources within the 
managing organisations are adequate to meet 
specific management objectives (refer to PL4) to 
address ….…(insert mgt issue) 
 
 
IN4...the current human resources within the 
managing organisations are secure (ongoing, or at 




IN5... the right skill sets and expertise are currently 
available to the managing organisations to address 
.…(insert mgt issue) 
 
 
IN6... the necessary biophysical information is 
currently available to address .…(insert mgt issue) 
 
 
IN7 .. the necessary socio-economic information is 
currently available to address .…(insert mgt issue) 
 
 
IN8... the necessary traditional (Indigenous) 
knowledge is currently available to address .…(insert 
mgt issue)  
 
 
IN9... there are additional sources of non-government 
input (e.g. volunteers) contributing to address 
.…(insert mgt issue) 
 
 
PR1. …the main stakeholders &/or industry(ies) are 
effectively engaged in the ongoing management of 
……(insert mgt issue) 
 
 
PR2... …the local community is effectively engaged in 
the ongoing management of ….. (insert mgt issue) 
 
 
PR3 ... there is a sound governance
6
 system in place 
to address ….…(insert mgt issue) 
  
PR4... there is effective performance monitoring to 
gauge progress towards the objective(s)  
  
PR5... appropriate training is available to the 
managing agencies to address .…(insert mgt issue) 
 
PR6... management of.…(insert mgt issue) is 
consistently implemented across the relevant 
jurisdictions 
  
PR7... there are effective processes applied to 
resolve differing views/ conflicts regarding ..…(insert 
mgt issue) 
  
PR8...  cumulative impacts of activities associated 
with…… (insert mgt issue) are appropriately 
considered. 
  
PR9.. the best available biophysical research and/or 
monitoring information is applied appropriately to 
make relevant management decisions regarding …. 
(insert mgt issue) 
  
PR10 .. the best available socio-economic research 
and/or monitoring information is applied appropriately 
to make relevant management decisions regarding 
…. (insert mgt issue) 
  
PR11... the best available traditional (Indigenous) 
knowledge is applied appropriately to make relevant 
management decisions regarding …. (insert mgt 
issue) 
  
PR12...  relevant national standards are identified and 
being met regarding …. (insert mgt issue) 
  
PR13...  relevant international standards are identified 
and being met regarding …. (insert mgt issue) 
  
   
OP1... to date, the actual management program (or 
activities) have progressed in accordance with the 
planned work program for .… (insert mgt issue)  
 
 
OP2 .. implementation of management documents 
and/or programs relevant to.….. (insert mgt issue) 
have progressed in accordance with timeframes 
specified in those documents 
 
 
OP3... the results (in OP1 above) have achieved their 
stated management objectives 
 
 
OP4... to date, products or services have been 
produced in accordance with the stated management 
objectives for ….  (insert mgt issue) 
 
 
OP5... the knowledge base for .… (insert mgt issue) 
within agencies has increased over the last 3-5 years. 
 
 
OP6.. the knowledge base for.…(insert mgt issue) in 




OC1…the relevant managing agencies are to date 
effectively addressing .…(insert mgt issue) and 




OC2… the outputs relating to  .…… (insert mgt issue) 
are on track to ensure the values of the Great Barrier 
Reef are protected (refer CO1) 
 
 
OC3...  the outputs (refer OP1 & 3) for…. (insert mgt 
issue) are reducing the major risks and the threats to 
the Great Barrier Reef 
 
 
OC4... use of the Great Barrier Reef relating to  




OC5... use of the Great Barrier Reef relating to  





OC6... use of the Great Barrier Reef relating to  
.…(insert mgt issue) has demonstrably enhanced 
community understanding and/or enjoyment 
 
 
OC7... the relevant managing agencies have 
developed effective partnerships with local 
communities and/or stakeholders to address …. . 
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e
c
h
a
n
is
m
s
 g
e
n
e
ra
lly
 d
o
 n
o
t 
d
e
a
l 
w
it
h
 c
u
m
u
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v
e
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m
p
a
c
ts
 e
ff
e
c
ti
v
e
ly
 
P
R
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..
 t
h
e
 b
e
s
t 
a
v
a
ila
b
le
 b
io
p
h
y
s
ic
a
l 
re
s
e
a
rc
h
 
a
n
d
/o
r 
m
o
n
it
o
ri
n
g
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n
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rm
a
ti
o
n
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s
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p
p
lie
d
 
a
p
p
ro
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ri
a
te
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o
 m
a
k
e
 r
e
le
v
a
n
t 
m
a
n
a
g
e
m
e
n
t 
d
e
c
is
io
n
s
 r
e
g
a
rd
in
g
 …
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(i
n
s
e
rt
 m
g
t 
is
s
u
e
) 
4
 

 
Z
o
n
in
g
 a
n
d
 p
la
n
n
in
g
, 
p
e
rm
it
 d
e
c
is
io
n
s
  

 
O
u
tl
o
o
k
 F
o
ru
m
 i
n
fo
rm
a
ti
o
n
 
P
R
1
0
 .
. 
th
e
 b
e
s
t 
a
v
a
ila
b
le
 s
o
c
io
-e
c
o
n
o
m
ic
 
re
s
e
a
rc
h
 a
n
d
/o
r 
m
o
n
it
o
ri
n
g
 i
n
fo
rm
a
ti
o
n
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s
 a
p
p
lie
d
 
a
p
p
ro
p
ri
a
te
ly
 t
o
 m
a
k
e
 r
e
le
v
a
n
t 
m
a
n
a
g
e
m
e
n
t 
d
e
c
is
io
n
s
 r
e
g
a
rd
in
g
 …
. 
(i
n
s
e
rt
 m
g
t 
is
s
u
e
) 
3
 

 
Z
o
n
in
g
 a
n
d
 p
la
n
n
in
g
, 
p
e
rm
it
 d
e
c
is
io
n
s
 e
tc
 

 
In
fo
rm
a
ti
o
n
 u
s
e
d
 i
n
 R
A
P
 c
o
u
ld
 h
a
v
e
 b
e
e
n
 m
o
re
 e
x
te
n
s
iv
e
 

 
S
k
ill
 s
e
ts
: 
2
 f
o
r 
D
D
M
 p
e
rs
p
e
c
ti
v
e
. 
V
e
ry
 g
o
o
d
 p
e
o
p
le
 a
t 
b
ro
a
d
 o
p
e
ra
ti
o
n
a
l 
s
tu
ff
 (
e
.g
. 
b
o
a
ts
, 
w
e
e
d
 r
e
m
o
v
a
l,
 c
o
m
p
lia
n
c
e
).
 L
a
c
k
 t
h
e
 p
e
o
p
le
 t
h
a
t 
c
o
u
ld
 d
e
s
ig
n
 a
n
d
 i
m
p
le
m
e
n
t 
a
 
m
o
n
it
o
ri
n
g
 p
ro
g
ra
m
. 
L
a
c
k
in
g
 e
x
p
e
rt
 s
k
ill
s
, 
re
ly
 o
n
 e
x
te
rn
a
l 
e
x
p
e
rt
is
e
. 

 
W
e
 h
a
v
e
 m
o
n
it
o
ri
n
g
 p
ro
g
ra
m
s
 t
o
 l
o
o
k
 a
t 
b
io
p
h
ys
ic
a
l 
e
ff
e
c
ts
 o
f 
zo
n
in
g
 p
la
n
. 
W
e
 h
a
v
e
n
‟t
 
fo
c
u
s
s
e
d
 o
n
 s
o
c
ia
l/
e
c
o
n
o
m
ic
 e
ff
e
c
ts
 a
s
 a
 r
e
s
u
lt
 o
f 
th
e
 z
o
n
in
g
 p
la
n
. 
W
e
‟r
e
 n
o
t 
m
e
a
s
u
ri
n
g
 
w
e
 a
c
h
ie
v
e
d
 o
u
t 
o
p
e
ra
ti
n
g
 p
ri
n
c
ip
le
s
 i
n
 r
e
la
ti
o
n
 t
o
 s
o
c
ia
l/
e
c
o
n
o
m
ic
. 
 T
h
e
re
 i
s
 s
o
m
e
 b
u
t 
n
o
t 
a
t 
a
 s
e
c
to
ra
l 
le
v
e
l.
 T
h
e
re
 w
e
re
 l
e
s
s
 f
o
rm
a
l 
id
e
a
s
 a
b
o
u
t 
w
h
a
t 
w
e
 w
a
n
te
d
 t
h
e
 z
o
n
in
g
 
p
la
n
 t
o
 a
c
h
ie
v
e
 f
ro
m
 a
 s
o
c
ia
l/
e
c
o
n
o
m
ic
 p
e
rs
p
e
c
ti
v
e
. 

 
W
e
 m
ig
h
t 
h
a
v
e
 a
 r
e
a
s
o
n
a
b
le
 g
ra
s
p
 o
f 
a
 c
o
m
p
o
n
e
n
t 
o
f 
a
n
 i
s
s
u
e
. 
E
.g
. 
w
e
 s
u
rv
e
y
 t
o
u
ri
s
ts
 
m
o
re
 t
h
a
n
 t
a
lk
in
g
 t
o
 t
h
e
 o
p
e
ra
to
rs
 a
n
d
 t
h
e
ir
 b
u
s
in
e
s
s
 s
id
e
 o
f 
th
in
g
s
 E
.g
 t
h
e
 i
m
p
lic
a
ti
o
n
s
 
fo
r 
th
e
 c
o
m
m
u
n
it
y
 i
f 
to
u
ri
s
m
 b
u
s
in
e
s
s
e
s
 c
lo
s
e
 d
u
e
 t
o
 l
a
c
k
 o
f 
p
ro
fi
ta
b
ili
ty
. 
  
P
R
1
1
..
. 
th
e
 b
e
s
t 
a
v
a
ila
b
le
 t
ra
d
it
io
n
a
l 
(I
n
d
ig
e
n
o
u
s
) 
k
n
o
w
le
d
g
e
 i
s
 a
p
p
lie
d
 a
p
p
ro
p
ri
a
te
ly
 t
o
 m
a
k
e
 
re
le
v
a
n
t 
m
a
n
a
g
e
m
e
n
t 
d
e
c
is
io
n
s
 r
e
g
a
rd
in
g
 …
. 
(i
n
s
e
rt
 m
g
t 
is
s
u
e
) 
2
 

 
Z
o
n
in
g
 a
n
d
 p
la
n
n
in
g
, 
p
e
rm
it
 d
e
c
is
io
n
s
 e
tc
 b
u
t 
in
fo
rm
a
ti
o
n
 i
s
 c
o
n
s
id
e
re
d
 l
im
it
e
d
  

 
S
o
m
e
 t
ra
d
it
io
n
a
l 
k
n
o
w
le
d
g
e
 u
s
e
d
 i
n
 d
e
v
e
lo
p
m
e
n
t 
o
f 
T
ra
d
it
io
n
a
l 
u
s
e
 o
f 
m
a
ri
n
e
 r
e
s
o
u
rc
e
s
 
a
g
re
e
m
e
n
t‟
s
 a
n
d
 Q
u
e
e
n
s
la
n
d
 D
e
p
a
rt
m
e
n
t 
o
f 
P
ri
m
a
ry
 I
n
d
u
s
tr
ie
s
 a
n
d
 F
is
h
e
ri
e
s
 w
o
rk
 

 
A
s
s
ig
n
in
g
 p
ro
te
c
te
d
 a
re
a
 b
o
u
n
d
a
ri
e
s
 b
a
s
e
d
 o
n
 t
ra
d
it
io
n
a
l 
k
n
o
w
le
d
g
e
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s
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a
re
. 

 
In
s
e
rt
e
d
 w
o
rd
s
 f
ro
m
 t
h
is
 m
o
rn
in
g
‟s
 d
is
c
u
s
s
io
n
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
 
E
n
g
a
g
e
m
e
n
t 
w
it
h
 T
ra
d
it
io
n
a
l 
O
w
n
e
rs
 i
s
 v
e
ry
 r
e
s
o
u
rc
e
 i
n
te
n
s
iv
e
. 
 D
o
n
‟t
 h
a
v
e
 c
a
p
a
c
it
y 
to
 
d
o
 i
t 
re
g
u
la
rl
y
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P
R
1
2
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 r
e
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v
a
n
t 
n
a
ti
o
n
a
l 
s
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n
d
a
rd
s
 a
re
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d
e
n
ti
fi
e
d
 
a
n
d
 b
e
in
g
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e
t 
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g
a
rd
in
g
 …
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(i
n
s
e
rt
 m
g
t 
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s
u
e
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
 
T
o
 t
h
e
 e
x
te
n
t 
th
a
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th
e
s
e
 s
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n
d
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s
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x
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t 
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o
n
e
n
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o
f 
m
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n
a
g
e
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e
n
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1
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 r
e
le
v
a
n
t 
in
te
rn
a
ti
o
n
a
l 
s
ta
n
d
a
rd
s
 a
re
 
id
e
n
ti
fi
e
d
 a
n
d
 b
e
in
g
 m
e
t 
re
g
a
rd
in
g
 …
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(i
n
s
e
rt
 m
g
t 
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s
u
e
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4
 

 
T
o
 t
h
e
 e
x
te
n
t 
th
a
t 
th
e
s
e
 s
ta
n
d
a
rd
s
 e
x
is
t 
O
U
T
P
U
T
S
 
S
c
o
re
 
J
u
s
ti
fi
c
a
ti
o
n
 
O
P
1
..
. 
to
 d
a
te
, 
th
e
 a
c
tu
a
l 
m
a
n
a
g
e
m
e
n
t 
p
ro
g
ra
m
 
(o
r 
a
c
ti
v
it
ie
s
) 
h
a
v
e
 p
ro
g
re
s
s
e
d
 i
n
 a
c
c
o
rd
a
n
c
e
 w
it
h
 
th
e
 p
la
n
n
e
d
 w
o
rk
 p
ro
g
ra
m
 f
o
r 
.…
 (
in
s
e
rt
 m
g
t 
is
s
u
e
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
 
E
n
v
ir
o
n
m
e
n
t 
P
ro
te
c
ti
o
n
 a
n
d
 B
io
d
iv
e
rs
it
y
 C
o
n
s
e
rv
a
ti
o
n
 A
c
t 
fi
s
h
e
ri
e
s
 a
c
c
re
d
it
a
ti
o
n
 
ti
m
e
lin
e
s
 b
e
in
g
 m
e
t 

 
(R
e
e
f 
W
a
te
r 
Q
u
a
lit
y
 P
ro
te
c
ti
o
n
 P
la
n
 (
R
W
Q
P
P
) 
w
o
rk
 p
ro
g
ra
m
 p
ro
g
re
s
s
in
g
 b
u
t 
ti
m
e
fr
a
m
e
s
 l
a
g
g
in
g
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n
 s
o
m
e
 a
re
a
s
 

 
R
e
e
f 
a
n
d
 R
a
in
fo
re
s
t 
R
e
s
e
a
rc
h
 C
e
n
tr
e
 (
R
R
R
C
) 
a
n
n
u
a
l 
re
s
e
a
rc
h
 p
la
n
s
 a
n
d
 t
im
e
lin
e
s
 
la
rg
e
ly
 m
e
t 
O
P
2
 .
. 
im
p
le
m
e
n
ta
ti
o
n
 o
f 
m
a
n
a
g
e
m
e
n
t 
d
o
c
u
m
e
n
ts
 
a
n
d
/o
r 
p
ro
g
ra
m
s
 r
e
le
v
a
n
t 
to
.…
..
 (
in
s
e
rt
 m
g
t 
is
s
u
e
) 
h
a
v
e
 p
ro
g
re
s
s
e
d
 i
n
 a
c
c
o
rd
a
n
c
e
 w
it
h
 t
im
e
fr
a
m
e
s
 
s
p
e
c
if
ie
d
 i
n
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h
o
s
e
 d
o
c
u
m
e
n
ts
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
 
R
R
R
C
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n
n
u
a
l 
re
s
e
a
rc
h
 p
la
n
s
 a
n
d
 t
im
e
lin
e
s
 l
a
rg
e
ly
 m
e
t 

 
E
n
v
ir
o
n
m
e
n
t 
P
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te
c
ti
o
n
 a
n
d
 B
io
d
iv
e
rs
it
y
 C
o
n
s
e
rv
a
ti
o
n
 A
c
t 
fi
s
h
e
ri
e
s
 a
c
c
re
d
it
a
ti
o
n
 
ti
m
e
lin
e
s
 b
e
in
g
 m
e
t 

 
D
if
fi
c
u
lt
 t
o
 a
s
s
e
s
s
 b
e
c
a
u
s
e
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(a
) 
N
o
 s
p
e
c
if
ic
 p
la
n
s
 f
o
r 
b
io
d
iv
e
rs
it
y
 p
ro
te
c
ti
o
n
 
 
(b
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N
o
 s
p
e
c
if
ic
 t
im
e
lin
e
s
 f
o
r 
b
io
d
iv
e
rs
it
y
 p
ro
te
c
ti
o
n
 
O
P
3
..
. 
th
e
 r
e
s
u
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s
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P
1
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b
o
v
e
) 
h
a
v
e
 a
c
h
ie
v
e
d
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e
ir
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ta
te
d
 m
a
n
a
g
e
m
e
n
t 
o
b
je
c
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v
e
s
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
 
L
a
c
k
 o
f 
e
v
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e
n
c
e
 o
f 
 c
le
a
r 
lin
k
a
g
e
  
b
e
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e
e
n
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c
ti
o
n
s
 a
n
d
 c
o
n
tr
o
l 
o
f 
m
a
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r 
im
p
a
c
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n
 
b
io
d
iv
e
rs
it
y
 

 
B
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d
iv
e
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it
y
  
a
c
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o
n
 p
la
n
s
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m
p
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a
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e
r 
th
a
n
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x
p
lic
it
 a
n
d
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t 
is
 d
if
fi
c
u
lt
 t
o
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s
s
e
s
s
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n
 
a
b
s
e
n
c
e
 o
f 
s
p
e
c
if
ic
 p
la
n
s
 f
o
r 
b
io
d
iv
e
rs
it
y
 p
ro
te
c
ti
o
n
 
O
P
4
..
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to
 d
a
te
, 
p
ro
d
u
c
ts
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r 
s
e
rv
ic
e
s
 h
a
v
e
 b
e
e
n
 
p
ro
d
u
c
e
d
 i
n
 a
c
c
o
rd
a
n
c
e
 w
it
h
 t
h
e
 s
ta
te
d
 
m
a
n
a
g
e
m
e
n
t 
o
b
je
c
ti
v
e
s
 f
o
r 
…
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in
s
e
rt
 m
g
t 
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s
u
e
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B
a
s
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y
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o
s
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n
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n
d
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u
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e
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e
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 d
e
v
e
lo
p
e
d
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e
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d
iv
e
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it
y
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v
e
n
 i
f 
th
e
s
e
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re
 n
o
t 
in
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s
p
o
n
s
e
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o
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p
e
c
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 p
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n
 
O
P
5
..
. 
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e
 k
n
o
w
le
d
g
e
 b
a
s
e
 f
o
r 
.…
 (
in
s
e
rt
 m
g
t 
is
s
u
e
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w
it
h
in
 a
g
e
n
c
ie
s
 h
a
s
 i
n
c
re
a
s
e
d
 o
v
e
r 
th
e
 l
a
s
t 
3
-5
 y
e
a
rs
. 
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
 
E
x
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n
s
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e
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o
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le
d
g
e
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a
s
e
  

 
N
e
w
 s
p
p
 c
o
n
ti
n
u
a
lly
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m
e
rg
in
g
 

 
L
o
t 
o
f 
n
e
w
 w
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tt
e
n
 i
n
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rm
a
ti
o
n
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v
a
ila
b
le
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 u
p
ta
k
e
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s
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 p
ro
b
le
m
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e
g
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n
e
w
 G
re
a
t 
B
a
rr
ie
r 
R
e
e
f 
M
a
ri
n
e
 P
a
rk
 A
u
th
o
ri
ty
 s
ta
ff
 d
o
n
‟t
 k
n
o
w
 a
b
o
u
t 
R
A
P
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
 
O
u
tl
o
o
k
 F
o
ru
m
 
O
P
6
..
 t
h
e
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n
o
w
le
d
g
e
 b
a
s
e
 f
o
r.
…
(i
n
s
e
rt
 m
g
t 
is
s
u
e
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in
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h
e
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id
e
r 
c
o
m
m
u
n
it
y
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a
s
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n
c
re
a
s
e
d
 o
v
e
r 
th
e
 l
a
s
t 
3
-5
 y
e
a
rs
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E
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n
s
iv
e
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n
d
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c
c
e
s
s
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le
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n
o
w
le
d
g
e
 b
a
s
e
  

 
A
c
c
e
s
s
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ili
ty
 t
o
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n
fo
rm
a
ti
o
n
 t
h
ro
u
g
h
 t
h
e
 i
n
te
rn
e
t 
is
 h
u
g
e
 a
n
d
 g
ro
w
in
g
 

 
W
id
e
r 
c
o
m
m
u
n
it
y
 k
n
o
w
le
d
g
e
 h
a
s
 i
n
c
re
a
s
e
d
 d
u
e
 t
o
 a
c
c
e
s
s
 t
o
 p
ro
d
u
c
ts
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 w
e
b
p
a
g
e
s
 
O
U
T
C
O
M
E
S
 
S
c
o
re
 
J
u
s
ti
fi
c
a
ti
o
n
 
O
C
1
…
th
e
 r
e
le
v
a
n
t 
m
a
n
a
g
in
g
 a
g
e
n
c
ie
s
 a
re
 t
o
 d
a
te
 
e
ff
e
c
ti
v
e
ly
 a
d
d
re
s
s
in
g
 .
…
(i
n
s
e
rt
 m
g
t 
is
s
u
e
) 
a
n
d
 
m
o
v
in
g
 t
o
w
a
rd
s
 t
h
e
 a
tt
a
in
m
e
n
t 
o
f 
th
e
 d
e
s
ir
e
d
 
o
u
tc
o
m
e
s
. 
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
 
B
a
s
e
d
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n
 e
v
id
e
n
c
e
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n
d
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o
n
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s
io
n
s
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n
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ra
ft
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io
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rs
it
y
 O
u
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o
o
k
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o
rt
 
4
8
 
C
o
m
p
o
n
e
n
t 
o
f 
m
a
n
a
g
e
m
e
n
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O
C
2
…
 t
h
e
 o
u
tp
u
ts
 r
e
la
ti
n
g
 t
o
  
.…
…
 (
in
s
e
rt
 m
g
t 
is
s
u
e
) 
a
re
 o
n
 t
ra
c
k
 t
o
 e
n
s
u
re
 t
h
e
 v
a
lu
e
s
 o
f 
th
e
 
G
re
a
t 
B
a
rr
ie
r 
R
e
e
f 
a
re
 p
ro
te
c
te
d
 (
re
fe
r 
C
O
1
) 
3
 

 
S
e
e
 O
P
1
 a
n
d
 O
P
2
 

 
A
n
n
u
a
l 
re
p
o
rt
s
 r
e
p
o
rt
 o
n
 t
h
e
 p
ro
g
re
s
s
 t
o
 d
a
te
 o
n
 m
e
e
ti
n
g
 d
e
s
ir
e
d
 o
u
tc
o
m
e
s
 
O
C
3
..
. 
 t
h
e
 o
u
tp
u
ts
 (
re
fe
r 
O
P
1
 &
 3
) 
fo
r…
. 
(i
n
s
e
rt
 
m
g
t 
is
s
u
e
) 
a
re
 r
e
d
u
c
in
g
 t
h
e
 m
a
jo
r 
ri
s
k
s
 a
n
d
 t
h
e
 
th
re
a
ts
 t
o
 t
h
e
 G
re
a
t 
B
a
rr
ie
r 
R
e
e
f 
3
 

 
S
o
m
e
 r
is
k
s
 r
e
d
u
c
in
g
 b
u
t 
s
o
m
e
 r
e
m
a
in
 h
ig
h
 o
r 
in
c
re
a
s
in
g
: 

 
R
e
d
u
c
ti
o
n
s
 i
n
 f
is
h
in
g
 e
ff
o
rt
 

 
C
a
p
p
in
g
 a
n
d
 c
o
n
tr
o
lli
n
g
 h
ig
h
 d
e
n
s
it
y
 t
o
u
ri
s
m
 a
c
ti
v
it
y
 (
P
O
M
s
) 

 
H
o
w
e
v
e
r,
 c
o
a
s
ta
l 
d
e
v
e
lo
p
m
e
n
t,
 c
lim
a
te
 c
h
a
n
g
e
 a
n
d
 w
a
te
r 
q
u
a
lit
y
 a
re
 s
ti
ll 
h
ig
h
 r
is
k
s
 
O
C
4
..
. 
u
s
e
 o
f 
th
e
 G
re
a
t 
B
a
rr
ie
r 
R
e
e
f 
re
la
ti
n
g
 t
o
  
.…
(i
n
s
e
rt
 m
g
t 
is
s
u
e
) 
is
 d
e
m
o
n
s
tr
a
b
ly
 
e
n
v
ir
o
n
m
e
n
ta
lly
 s
u
s
ta
in
a
b
le
 
3
 

 
B
a
s
e
d
 o
n
 c
o
n
tr
o
l 
o
f 
fi
s
h
in
g
, 
to
u
ri
s
m
 i
m
p
a
c
ts
 e
s
p
e
c
ia
lly
 

 
L
o
g
g
e
rh
e
a
d
 t
u
rt
le
 p
o
p
u
la
ti
o
n
 h
a
s
 i
n
c
re
a
s
e
d
 a
t 
W
re
c
k
 I
s
la
n
d
 

 
H
u
m
p
b
a
c
k
 p
o
p
u
la
ti
o
n
 h
a
s
 i
n
c
re
a
s
e
d
 

 
T
h
e
 n
u
m
b
e
r 
a
n
d
 s
iz
e
 o
f 
c
o
ra
l 
tr
o
u
t 
in
 n
o
-t
a
k
e
 z
o
n
e
s
 h
a
s
 i
n
c
re
a
s
e
d
. 
O
C
5
..
. 
u
s
e
 o
f 
th
e
 G
re
a
t 
B
a
rr
ie
r 
R
e
e
f 
re
la
ti
n
g
 t
o
  
.…
(i
n
s
e
rt
 m
g
t 
is
s
u
e
) 
is
 d
e
m
o
n
s
tr
a
b
ly
 e
c
o
n
o
m
ic
a
lly
 
s
u
s
ta
in
a
b
le
 
3
 

 
T
o
u
ri
s
m
 i
s
 m
a
jo
r 
in
d
u
s
tr
y
 u
n
d
e
rp
in
n
e
d
 b
y
 b
io
d
iv
e
rs
it
y
 o
f 
G
re
a
t 
B
a
rr
ie
r 
R
e
e
f 

 
F
is
h
e
ri
e
s
 i
s
 m
a
jo
r 
in
d
u
s
tr
y
 a
ls
o
 u
n
d
e
rp
in
n
e
d
 b
y
 b
io
d
iv
e
rs
it
y
 –
 
 
E
x
te
rn
a
l 
m
a
rk
e
t 
in
fl
u
e
n
c
e
s
 a
n
d
 c
o
s
ts
 o
f 
p
ro
d
u
c
ti
o
n
 a
re
 m
a
k
in
g
 s
o
m
e
 f
is
h
e
ri
e
s
 o
p
e
ra
ti
n
g
 w
it
h
in
 t
h
e
 G
re
a
t 
B
a
rr
ie
r 
R
e
e
f 
u
n
v
ia
b
le
. 
R
e
c
re
a
ti
o
n
a
l 
fi
s
h
in
g
 o
n
 t
h
e
 o
th
e
r 
h
a
n
d
 i
s
 a
n
 i
m
p
o
rt
a
n
t 
c
o
n
tr
ib
u
to
r 
to
 e
c
o
n
o
m
ic
 s
u
s
ta
in
a
b
ili
ty
 o
f 
re
g
io
n
a
l 
c
o
m
m
u
n
it
ie
s
. 
O
C
6
..
. 
u
s
e
 o
f 
th
e
 G
re
a
t 
B
a
rr
ie
r 
R
e
e
f 
re
la
ti
n
g
 t
o
  
.…
(i
n
s
e
rt
 m
g
t 
is
s
u
e
) 
h
a
s
 d
e
m
o
n
s
tr
a
b
ly
 e
n
h
a
n
c
e
d
 
c
o
m
m
u
n
it
y
 u
n
d
e
rs
ta
n
d
in
g
 a
n
d
/o
r 
e
n
jo
y
m
e
n
t 
4
 

 
S
u
rv
e
y
s
 s
h
o
w
 8
0
%
 o
f 
A
u
s
tr
a
lia
n
s
 a
n
d
 7
0
%
 o
f 
Q
u
e
e
n
s
la
n
d
 v
is
it
o
rs
 s
a
ti
s
fi
e
d
 w
it
h
 t
h
e
ir
 
G
re
a
t 
B
a
rr
ie
r 
R
e
e
f 
e
x
p
e
ri
e
n
c
e
  
O
C
7
..
. 
th
e
 r
e
le
v
a
n
t 
m
a
n
a
g
in
g
 a
g
e
n
c
ie
s
 h
a
v
e
 
d
e
v
e
lo
p
e
d
 e
ff
e
c
ti
v
e
 p
a
rt
n
e
rs
h
ip
s
 w
it
h
 l
o
c
a
l 
c
o
m
m
u
n
it
ie
s
 a
n
d
/o
r 
s
ta
k
e
h
o
ld
e
rs
 t
o
 a
d
d
re
s
s
 …
. 
. 
(i
n
s
e
rt
 m
g
t 
is
s
u
e
) 
4
 

 
V
a
ri
o
u
s
 c
o
m
m
u
n
it
y
 p
ro
g
ra
m
s
, 
L
o
c
a
l 
M
a
ri
n
e
 A
d
v
is
o
ry
 C
o
m
m
it
te
e
s
, 
C
o
m
m
u
n
it
y
 
p
a
rt
n
e
rs
h
ip
s
 
 
C
L
IM
A
T
E
 C
H
A
N
G
E
 
S
C
O
R
IN
G
 S
Y
S
T
E
M
  
1
 =
 R
e
le
v
a
n
t 
b
u
t 
ra
re
ly
 t
ru
e
 ~
1
-2
0
%
 o
f 
o
p
ti
m
u
m
 c
o
n
d
it
io
n
  
 
2
 =
 R
e
le
v
a
n
t 
a
n
d
 s
o
m
e
ti
m
e
s
 t
ru
e
 ~
2
1
-5
0
%
 o
f 
o
p
ti
m
u
m
 c
o
n
d
it
io
n
  
3
 =
 R
e
le
v
a
n
t 
a
n
d
 o
ft
e
n
 t
ru
e
 ~
5
1
-8
0
%
 o
f 
o
p
ti
m
u
m
 c
o
n
d
it
io
n
  
 
4
 =
 R
e
le
v
a
n
t 
a
n
d
 g
e
n
e
ra
lly
 t
ru
e
 ~
8
1
-1
0
0
%
 o
f 
th
e
 o
p
ti
m
u
m
 c
o
n
d
it
io
n
 
C
o
m
p
o
n
e
n
t 
o
f 
m
a
n
a
g
e
m
e
n
t 
 
 
 
C
O
N
T
E
X
T
 
S
c
o
re
 
J
u
s
ti
fi
c
a
ti
o
n
 
C
O
1
 .
..
th
e
 v
a
lu
e
s
1
3
 i
n
 t
h
e
 G
re
a
t 
B
a
rr
ie
r 
R
e
e
f 
re
le
v
a
n
t 
to
 …
.…
(i
n
s
e
rt
 m
g
t 
a
c
ti
v
it
y
/ 
is
s
u
e
) 
a
re
 
u
n
d
e
rs
to
o
d
 b
y
 m
a
n
a
g
e
rs
. 
4
 

 
V
u
ln
e
ra
b
ili
ty
 A
s
s
e
s
s
m
e
n
t 

 
C
lim
a
te
 C
h
a
n
g
e
 A
c
ti
o
n
 P
la
n
 

 
C
lim
a
te
 c
h
a
n
g
e
 i
s
 c
o
n
s
id
e
re
d
 t
h
e
 m
o
s
t 
s
ig
n
if
ic
a
n
t 
lo
n
g
 t
e
rm
 t
h
re
a
t 
to
 t
h
e
 G
re
a
t 
B
a
rr
ie
r 
R
e
e
f.
 

 
A
lt
h
o
u
g
h
 c
lim
a
te
 c
h
a
n
g
e
 i
s
 a
 g
lo
b
a
l 
a
n
d
 n
a
ti
o
n
a
l 
is
s
u
e
, 
th
e
 G
re
a
t 
B
a
rr
ie
r 
R
e
e
f 
is
 v
u
ln
e
ra
b
le
 
a
t 
a
 l
o
c
a
l 
a
n
d
 r
e
g
io
n
a
l 
le
v
e
l.
 

 
T
h
e
 f
ir
s
t 
im
p
a
c
ts
 o
f 
c
lim
a
te
 c
h
a
n
g
e
 w
e
re
 o
b
s
e
rv
e
d
 i
n
 1
9
9
8
 d
u
ri
n
g
 t
h
e
 m
a
s
s
 c
o
ra
l 
b
le
a
c
h
in
g
 
e
v
e
n
t 
th
a
t 
s
u
m
m
e
r.
 

 
E
a
rl
ie
r 
s
ig
n
s
 o
f 
b
le
a
c
h
in
g
 d
is
c
o
v
e
re
d
 i
n
 c
o
ra
l 
c
o
re
s
 d
a
ti
n
g
 b
a
c
k
 t
o
 1
9
7
0
s
 b
u
t 
n
o
t 
m
a
s
s
 
b
le
a
c
h
in
g
. 

 
R
e
e
f-
w
id
e
 m
a
s
s
 c
o
ra
l 
b
le
a
c
h
in
g
 e
v
e
n
ts
 i
n
 1
9
9
8
 a
n
d
 2
0
0
2
 a
ff
e
c
te
d
 5
0
 t
o
 6
0
%
 o
f 
G
re
a
t 
B
a
rr
ie
r 
R
e
e
f 
re
e
fs
 r
e
s
p
e
c
ti
v
e
ly
, 
w
it
h
 u
p
 t
o
 5
%
 o
f 
re
e
fs
 s
u
ff
e
ri
n
g
 s
e
ri
o
u
s
 d
a
m
a
g
e
 i
n
 b
o
th
 e
v
e
n
ts
. 
 

 
N
o
w
 s
c
ie
n
ti
fi
c
 c
o
n
s
e
n
s
u
s
 (
>
9
8
%
 c
e
rt
a
in
ty
) 
th
a
t 
o
b
s
e
rv
e
d
 a
n
d
 p
ro
je
c
te
d
 c
lim
a
te
 c
h
a
n
g
e
 i
s
 
d
u
e
 t
o
 h
u
m
a
n
 a
c
ti
v
it
ie
s
 (
IP
C
C
 4
th
 A
s
s
e
s
s
m
e
n
t 
R
e
p
o
rt
) 

 
L
in
k
 b
e
tw
e
e
n
 I
n
d
ig
e
n
o
u
s
 p
e
o
p
le
 a
n
d
 b
io
d
iv
e
rs
it
y
 v
a
lu
e
s
 n
o
t 
w
e
ll 
u
n
d
e
rs
to
o
d
 
C
O
2
…
 t
h
e
 l
o
c
a
l 
ri
s
k
s
/t
h
re
a
ts
1
4
 (
ie
 w
it
h
in
 o
r 
a
d
ja
c
e
n
t 
to
 t
h
e
 G
re
a
t 
B
a
rr
ie
r 
R
e
e
f)
 a
s
s
o
c
ia
te
d
 w
it
h
 
…
.…
 (
in
s
e
rt
 m
g
t 
is
s
u
e
) 
a
re
 u
n
d
e
rs
to
o
d
 b
y
 
m
a
n
a
g
e
rs
. 
4
 

 
A
lt
h
o
u
g
h
 c
lim
a
te
 c
h
a
n
g
e
 i
s
 a
 g
lo
b
a
l 
a
n
d
 n
a
ti
o
n
a
l 
is
s
u
e
, 
th
e
 G
re
a
t 
B
a
rr
ie
r 
R
e
e
f 
is
 v
u
ln
e
ra
b
le
 
a
t 
a
 l
o
c
a
l 
a
n
d
 r
e
g
io
n
a
l 
le
v
e
l.
 

 
V
u
ln
e
ra
b
ili
ty
 A
s
s
e
s
s
m
e
n
t 

 
C
lim
a
te
 C
h
a
n
g
e
 A
c
ti
o
n
 P
la
n
 

 
R
e
g
io
n
a
l 
im
p
a
c
ts
 f
ro
m
 c
lim
a
te
 c
h
a
n
g
e
 i
n
c
lu
d
e
 n
e
a
r-
c
o
m
p
le
te
 n
e
s
ti
n
g
 f
a
ilu
re
 a
t 
k
e
y
 s
e
a
b
ir
d
 
n
e
s
ti
n
g
 c
a
y
s
 d
u
ri
n
g
 2
0
0
2
 a
n
d
 2
0
0
5
; 
a
n
d
 t
h
e
 b
le
a
c
h
in
g
 e
v
e
n
t 
o
f 
2
0
0
6
 t
h
a
t 
w
a
s
 c
o
n
fi
n
e
d
 t
o
 t
h
e
 
s
o
u
th
e
rn
 G
re
a
t 
B
a
rr
ie
r 
R
e
e
f 
o
n
ly
, 
w
it
h
 4
0
%
 c
o
ra
l 
m
o
rt
a
lit
y
 a
t 
s
o
m
e
 l
o
c
a
ti
o
n
s
. 

 
M
a
n
y
 c
o
m
p
o
n
e
n
ts
 o
f 
th
e
 G
re
a
t 
B
a
rr
ie
r 
R
e
e
f 
e
c
o
s
y
s
te
m
 a
re
 v
u
ln
e
ra
b
le
 t
o
 c
lim
a
te
 c
h
a
n
g
e
, 
s
u
c
h
 a
s
 m
a
ri
n
e
 t
u
rt
le
s
, 
fi
s
h
, 
s
e
a
g
ra
s
s
, 
m
a
n
g
ro
v
e
s
 a
n
d
 p
la
n
k
to
n
. 

 
Q
C
C
C
 w
o
rk
in
g
 w
it
h
 g
ra
z
ie
rs
 e
x
p
lo
ri
n
g
 r
is
k
s
 a
n
d
 a
d
a
p
ta
ti
o
n
 –
 i
m
p
o
rt
a
n
t 
fr
o
m
 t
h
e
 p
e
rs
p
e
c
ti
v
e
 
o
f 
m
a
in
ta
in
in
g
 v
ia
b
le
 a
g
ri
c
u
lt
u
ra
l 
in
d
u
s
tr
y
 t
o
 c
o
n
ti
n
u
e
 t
o
 a
d
d
re
s
s
 W
Q
 i
s
s
u
e
s
 &
 a
v
o
id
in
g
 
p
e
rv
e
rs
e
 r
e
s
p
o
n
s
e
s
 (
ri
s
k
 m
a
tr
ix
) 
5
0
 
C
o
m
p
o
n
e
n
t 
o
f 
m
a
n
a
g
e
m
e
n
t 
 
 
 

 
T
o
u
ri
s
m
 o
p
e
ra
to
rs
: 
 
o
 
A
ll 
(Q
C
C
C
 &
 T
o
u
ri
s
m
 Q
u
e
e
n
s
la
n
d
) 
w
o
rk
s
h
o
p
p
e
d
 r
is
k
s
 a
n
d
 a
d
a
p
ta
ti
o
n
 (
o
u
tc
o
m
e
s
 
d
o
c
u
m
e
n
t)
 
o
 
M
a
ri
n
e
 o
p
e
ra
to
rs
 (
G
re
a
t 
B
a
rr
ie
r 
R
e
e
f 
M
a
ri
n
e
 P
a
rk
 A
u
th
o
ri
ty
) 
M
a
ri
n
e
 T
o
u
ri
s
m
 
C
lim
a
te
 C
h
a
n
g
e
 A
c
ti
o
n
 G
ro
u
p
 &
 S
tr
a
te
g
y
 
C
O
3
 .
.t
h
e
 b
ro
a
d
e
r 
(i
n
c
l.
 g
lo
b
a
l)
 r
is
k
s
 /
th
re
a
ts
1
5
 
re
le
v
a
n
t 
to
 …
.…
(i
n
s
e
rt
 m
g
t 
is
s
u
e
) 
a
re
 u
n
d
e
rs
to
o
d
 
b
y
 m
a
n
a
g
e
rs
. 
 
4
 

 
K
e
y
 t
h
re
a
ts
 i
n
c
lu
d
e
 i
n
c
re
a
s
in
g
 s
e
a
 t
e
m
p
e
ra
tu
re
s
, 
s
e
a
 l
e
v
e
l 
ri
s
e
, 
o
c
e
a
n
 a
c
id
if
ic
a
ti
o
n
, 
in
c
re
a
s
in
g
 s
to
rm
 i
n
te
n
s
it
y
, 
a
n
d
 c
h
a
n
g
e
s
 t
o
 f
re
s
h
w
a
te
r 
in
p
u
ts
, 
c
u
rr
e
n
ts
 a
n
d
 c
o
n
n
e
c
ti
v
it
y
 a
s
 
d
e
ta
ile
d
 i
n
 J
o
h
n
s
o
n
 a
n
d
 M
a
rs
h
a
ll 
2
0
0
7
, 
V
u
ln
e
ra
b
ili
ty
 A
s
s
e
s
s
m
e
n
t.
 

 
V
u
ln
e
ra
b
ili
ty
 A
s
s
e
s
s
m
e
n
t 

 
C
lim
a
te
 C
h
a
n
g
e
 a
c
ti
o
n
 p
la
n
 
C
O
4
 .
.t
h
e
 r
e
g
io
n
a
l/
n
a
ti
o
n
a
l 
le
v
e
l 
in
fl
u
e
n
c
e
s
1
6
 
re
le
v
a
n
t 
to
 …
.…
(i
n
s
e
rt
 m
g
t 
is
s
u
e
) 
a
re
 u
n
d
e
rs
to
o
d
 
b
y
 m
a
n
a
g
e
rs
. 
 
4
 

 
V
u
ln
e
ra
b
ili
ty
 A
s
s
e
s
s
m
e
n
t 

 
C
lim
a
te
 C
h
a
n
g
e
 A
c
ti
o
n
 P
la
n
 

 
E
n
h
a
n
c
in
g
 r
e
s
ili
e
n
c
e
 a
n
d
 p
ro
m
o
ti
n
g
 a
d
a
p
ta
ti
o
n
 i
n
 t
h
e
 G
re
a
t 
B
a
rr
ie
r 
R
e
e
f 
R
e
g
io
n
 a
re
 r
e
g
io
n
a
l 
m
a
n
a
g
e
m
e
n
t 
s
tr
a
te
g
ie
s
 a
v
a
ila
b
le
 f
o
r 
a
d
d
re
s
s
in
g
 c
lim
a
te
 c
h
a
n
g
e
, 
fo
r 
e
x
a
m
p
le
, 
im
p
ro
v
in
g
 
w
a
te
r 
q
u
a
lit
y
 a
n
d
 a
c
ti
v
e
ly
 p
ro
te
c
ti
n
g
 r
e
fu
g
ia
. 
C
O
5
 .
.t
h
e
 i
n
te
rn
a
ti
o
n
a
l/
g
lo
b
a
l 
in
fl
u
e
n
c
e
s
1
7
 r
e
le
v
a
n
t 
to
 …
.…
(i
n
s
e
rt
 m
g
t 
is
s
u
e
) 
a
re
 u
n
d
e
rs
to
o
d
 b
y
 
m
a
n
a
g
e
rs
. 
 
4
 

 
R
e
c
o
g
n
it
io
n
 t
h
a
t 
th
is
 i
s
 a
 n
a
ti
o
n
a
l/
g
lo
b
a
l 
c
h
a
lle
n
g
e
 

 
V
u
ln
e
ra
b
ili
ty
 A
s
s
e
s
s
m
e
n
t 

 
C
lim
a
te
 C
h
a
n
g
e
 A
c
ti
o
n
 P
la
n
 

 
M
it
ig
a
ti
n
g
 g
re
e
n
h
o
u
s
e
 g
a
s
 e
m
is
s
io
n
s
 i
s
 a
 k
e
y
 r
e
s
p
o
n
s
e
 t
o
 t
h
e
 c
lim
a
te
 c
h
a
n
g
e
 t
h
re
a
t,
 
h
o
w
e
v
e
r 
th
is
 i
s
 a
 n
a
ti
o
n
a
l 
a
n
d
 g
lo
b
a
l 
c
h
a
lle
n
g
e
 a
n
d
 G
re
a
t 
B
a
rr
ie
r 
R
e
e
f 
M
a
ri
n
e
 P
a
rk
 A
u
th
o
ri
ty
 
c
a
n
 o
n
ly
 a
c
t 
in
 a
n
 i
n
fl
u
e
n
c
in
g
 a
n
d
 a
w
a
re
n
e
s
s
-r
a
is
in
g
 r
o
le
. 
C
O
6
 .
.t
h
e
 s
ta
k
e
h
o
ld
e
rs
 r
e
le
v
a
n
t 
to
 …
.…
(i
n
s
e
rt
 m
g
t 
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a
n
y
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s
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n
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c
e
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r 
u
n
d
e
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d
e
v
e
lo
p
m
e
n
t 
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C
u
rr
e
n
tl
y
 f
e
w
 p
la
n
n
in
g
 i
n
s
tr
u
m
e
n
ts
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n
c
o
rp
o
ra
te
 c
lim
a
te
 c
h
a
n
g
e
 c
o
n
s
id
e
ra
ti
o
n
s
. 
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M
a
n
y
 b
ro
a
d
 s
tr
a
te
g
ic
 d
o
c
u
m
e
n
ts
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u
t 
fe
w
 a
re
 t
ra
n
s
la
te
d
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n
to
 s
p
e
c
if
ic
 p
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n
n
in
g
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n
s
tr
u
m
e
n
ts
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o
m
p
o
n
e
n
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f 
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n
a
g
e
m
e
n
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(e
g
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S
o
m
e
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o
c
a
l 
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o
v
e
rn
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e
n
t 
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n
d
 N
a
tu
ra
l 
R
e
s
o
u
rc
e
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a
n
a
g
e
m
e
n
t 
b
o
d
y
 p
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n
n
in
g
 d
o
c
u
m
e
n
ts
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
 
C
o
a
s
ta
l 
M
a
n
a
g
e
m
e
n
t 
P
la
n
s
 r
e
q
u
ir
e
 c
lim
a
te
 c
h
a
n
g
e
 t
o
 b
e
 a
d
d
re
s
s
e
d
 (
p
ri
m
a
ri
ly
 f
ro
m
 h
a
z
a
rd
 
ri
s
k
 p
e
rs
p
e
c
ti
v
e
);
 r
e
g
io
n
a
l 
p
la
n
s
 w
ill
 a
ll 
in
c
o
rp
o
ra
te
 c
lim
a
te
 c
h
a
n
g
e
 i
n
 f
u
tu
re
 r
e
v
is
io
n
s
 (
F
N
Q
 
c
u
rr
e
n
tl
y
 i
n
c
o
rp
o
ra
ti
n
g
 c
lim
a
te
 c
h
a
n
g
e
).
 

 
E
n
v
ir
o
n
m
e
n
t 
P
ro
te
c
ti
o
n
 a
n
d
 B
io
d
iv
e
rs
it
y 
C
o
n
s
e
rv
a
ti
o
n
 A
c
t 
d
o
e
s
n
‟t
 t
a
c
k
le
 c
lim
a
te
 c
h
a
n
g
e
 
is
s
u
e
s
 a
t 
a
ll 
(2
 c
a
s
e
 l
a
w
 s
tu
d
ie
s
 r
e
fe
r)
  

 
C
o
a
s
ta
l 
P
la
n
s
, 
re
g
io
n
a
l 
p
la
n
s
 s
ta
rt
in
g
 t
o
 i
n
c
o
rp
o
ra
te
 c
lim
a
te
 c
h
a
n
g
e
, 
F
N
Q
 R
e
g
io
n
a
l 
P
la
n
 i
s
 a
 
g
o
o
d
 e
x
a
m
p
le
 o
f 
in
c
o
rp
o
ra
ti
n
g
 c
lim
a
te
 c
h
a
n
g
e
. 

 
R
e
g
io
n
a
l 
p
la
n
s
 w
ill
 i
n
fo
rm
 l
o
c
a
l 
p
la
n
n
in
g
 s
c
h
e
m
e
s
 

 
In
te
g
ra
te
d
 P
la
n
n
in
g
 A
c
t 
u
n
d
e
r 
re
v
ie
w
 i
n
 t
e
rm
s
 o
f 
c
o
a
s
ta
l 
d
e
v
 u
n
s
u
re
 w
h
e
th
e
r 
c
lim
a
te
 c
h
a
n
g
e
 
is
 s
p
e
c
if
ic
a
lly
 I
n
c
o
rp
. 

 
S
ta
te
 P
la
n
n
in
g
 P
o
lic
y
 f
o
r 
c
lim
a
te
 c
h
a
n
g
e
 p
ro
p
o
s
e
d
 a
s
 a
c
ti
o
n
 i
n
 C
lim
a
te
 S
m
a
rt
 A
d
a
p
ta
ti
o
n
 

 
S
ta
te
 P
la
n
n
in
g
 P
o
lic
y
 f
o
r 
h
a
z
a
rd
s
 (
fl
o
o
d
, 
b
u
s
h
fi
re
 a
n
d
 l
a
n
d
s
lid
e
) 
w
it
h
 d
is
c
u
s
s
io
n
 o
f 
c
h
a
n
g
in
g
 
ri
s
k
s
 d
u
e
 t
o
 c
lim
a
te
 c
h
a
n
g
e
 

 
C
lim
a
te
 S
m
a
rt
 A
d
a
p
ta
ti
o
n
 h
a
s
 m
e
a
s
u
ra
b
le
 a
c
ti
o
n
s
 (
m
ile
s
to
n
e
s
, 
re
s
p
o
n
s
ib
le
 a
g
e
n
c
y
) 
s
ti
ll 
n
e
e
d
s
 t
o
 b
e
 t
ra
n
s
la
te
d
 i
n
to
 s
p
e
c
if
ic
 o
n
-g
ro
u
n
d
 a
c
ti
o
n
s
 (
m
o
re
 c
o
n
c
re
te
 i
n
it
ia
ti
v
e
s
 t
h
a
t 
s
p
e
c
if
ic
a
lly
 a
d
d
re
s
s
 c
lim
a
te
 c
h
a
n
g
e
 a
d
a
p
ta
ti
o
n
) 

 
V
u
ln
e
ra
b
ili
ty
 A
s
s
e
s
s
m
e
n
t 

 
C
lim
a
te
 C
h
a
n
g
e
 A
c
ti
o
n
 P
la
n
 

 
Q
u
e
e
n
s
la
n
d
 C
lim
a
te
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h
a
n
g
e
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tr
a
te
g
y
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0
0
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n
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m
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…
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n
s
e
rt
 m
g
t 
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s
u
e
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a
d
d
re
s
s
e
s
 t
h
e
 m
a
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r 
ri
s
k
s
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h
re
a
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o
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h
e
 
G
re
a
t 
B
a
rr
ie
r 
R
e
e
f‟
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a
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e
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
 
P
la
n
n
in
g
 t
o
 d
a
te
 o
n
ly
 a
d
d
re
s
s
e
s
 C
C
 b
y
 d
e
fa
u
lt
 i
n
 t
e
rm
s
 o
f 
p
ro
te
c
ti
o
n
 o
f 
b
io
d
iv
e
rs
it
y
 a
n
d
 
a
d
d
re
s
s
in
g
 t
h
re
a
ts
 t
h
a
t 
w
o
u
ld
 i
m
p
a
c
t 
o
n
 r
e
s
ili
e
n
c
e
 

 
A
w
a
it
in
g
 o
u
tc
o
m
e
 o
f 
re
c
e
n
t 
re
s
e
a
rc
h
 (
e
.g
. 
K
e
p
p
e
l 
B
a
y
) 
o
n
 h
o
w
 b
e
s
t 
to
 i
n
c
o
rp
o
ra
te
 r
e
s
ili
e
n
c
e
 
s
tr
a
te
g
ie
s
. 
Im
p
le
m
e
n
ta
ti
o
n
 w
ill
 o
c
c
u
r 
a
ft
e
rw
a
rd
s
. 
P
L
3
…
.t
h
e
 a
c
ti
o
n
s
 f
o
r 
im
p
le
m
e
n
ta
ti
o
n
 
re
g
a
rd
in
g
…
.…
(i
n
s
e
rt
 m
g
t 
is
s
u
e
) 
a
re
 c
le
a
rl
y
 
id
e
n
ti
fi
e
d
 w
it
h
in
 t
h
e
 p
la
n
  
3
 

 
A
c
ti
o
n
 p
la
n
 o
k
 b
u
t 
u
p
d
a
ti
n
g
 o
f 
z
o
n
in
g
 p
la
n
 a
n
d
 a
d
a
p
ti
v
e
 m
a
n
a
g
e
m
e
n
t 
p
la
n
s
 f
o
r 
k
e
y
 s
it
e
s
 
n
e
e
d
e
d
. 

 
W
h
e
re
 p
la
n
s
 a
re
 i
n
 p
la
c
e
, 
a
c
ti
o
n
s
 f
o
r 
im
p
le
m
e
n
ta
ti
o
n
 a
re
 c
le
a
rl
y
 i
d
e
n
ti
fi
e
d
 a
t 
a
 h
ig
h
 l
e
v
e
l 
a
n
d
 
a
re
 n
o
w
 b
e
in
g
 i
n
c
o
rp
o
ra
te
d
 i
n
to
 a
n
n
u
a
l 
w
o
rk
 p
la
n
s
. 

 
C
a
s
e
 s
tu
d
ie
s
 a
re
 i
n
 d
e
v
e
lo
p
m
e
n
t 
a
n
d
 t
h
e
 r
e
s
u
lt
s
 w
ill
 b
e
 i
n
c
o
rp
o
ra
te
d
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O
b
je
c
ti
v
e
s
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o
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o
n
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ro
u
n
d
 m
a
n
a
g
e
m
e
n
t 
in
 r
e
s
p
o
n
s
e
 t
o
 C
C
 n
o
t 
y
e
t 
c
le
a
rl
y
 i
d
e
n
ti
fi
e
d
 

 
M
a
n
y
 o
b
je
c
ti
v
e
s
 a
re
 a
t 
a
 h
ig
h
 l
e
v
e
l.
 M
E
R
I 
fr
a
m
e
w
o
rk
 c
u
rr
e
n
tl
y
 i
n
 d
e
v
e
lo
p
m
e
n
t 
b
o
th
 f
o
r 
a
c
ti
o
n
s
 a
n
d
 o
b
je
c
ti
v
e
s
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n
g
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w
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n
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o
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O
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o
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a
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M
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ri
n
e
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d
v
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o
m
m
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te
e
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e
n
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R
e
e
f 
G
u
a
rd
ia
n
 S
c
h
o
o
ls
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n
d
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e
e
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G
u
a
rd
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n
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o
u
n
c
ils
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e
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e
d
u
c
a
ti
o
n
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n
d
 o
u
tr
e
a
c
h
 p
ro
g
ra
m
s
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e
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n
a
g
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u
n
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 t
o
 i
n
c
o
rp
o
ra
te
 c
lim
a
te
 c
h
a
n
g
e
 
in
to
 p
la
n
n
in
g
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a
d
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o
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o
n
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n
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c
e
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u
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p
e
c
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n
s
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n
d
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s
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e
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e
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e
v
e
lo
p
e
d
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n
d
 
c
o
n
s
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te
n
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y
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m
p
le
m
e
n
te
d
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E
x
a
m
p
le
s
 o
f 
lo
c
a
l 
c
o
u
n
c
ils
 c
o
n
c
e
rn
e
d
 a
b
o
u
t 
re
fu
s
in
g
 d
e
v
e
lo
p
m
e
n
t 
a
p
p
ro
v
a
ls
 t
h
e
n
 g
e
tt
in
g
 
c
a
u
g
h
t 
u
p
 i
n
 a
p
p
e
a
ls
 p
ro
c
e
s
s
e
s
 a
n
d
 d
if
fe
re
n
t 
d
e
c
is
io
n
s
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n
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u
e
e
n
s
la
n
d
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o
v
e
rn
m
e
n
t.
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S
c
o
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J
u
s
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c
a
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o
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e
 c
u
rr
e
n
t 
fi
n
a
n
c
ia
l 
re
s
o
u
rc
e
s
 a
re
 a
d
e
q
u
a
te
 
a
n
d
 p
ri
o
ri
ti
s
e
d
 t
o
 m
e
e
t 
s
p
e
c
if
ic
 m
a
n
a
g
e
m
e
n
t 
o
b
je
c
ti
v
e
s
 (
re
fe
r 
P
L
4
) 
to
 a
d
d
re
s
s
  
…
…
.(
in
s
e
rt
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g
t 
is
s
u
e
) 
4
 

 
S
ig
n
if
ic
a
n
t 
re
s
o
u
rc
e
s
 b
e
in
g
 a
llo
c
a
te
d
  
th
ro
u
g
h
 G
re
a
t 
B
a
rr
ie
r 
R
e
e
f 
M
a
ri
n
e
 P
a
rk
 A
u
th
o
ri
ty
, 
N
a
ti
o
n
a
l,
 c
lim
a
te
 c
h
a
n
g
e
 a
d
a
p
ta
ti
o
n
 f
ra
m
e
w
o
rk
 =
, 
re
e
f 
re
s
c
u
e
 p
la
n
 e
tc
  

 
$
8
.9
m
 o
v
e
r 
5
 y
e
a
rs
 (
~
5
%
 o
f 
a
n
n
u
a
l 
b
u
d
g
e
t)
 =
 1
1
.5
 F
T
E
 o
v
e
r 
6
 w
o
rk
 u
n
it
s
 a
t 
G
re
a
t 
B
a
rr
ie
r 
R
e
e
f 
M
a
ri
n
e
 P
a
rk
 A
u
th
o
ri
ty
 

 
C
O
A
G
 N
a
ti
o
n
a
l 
c
lim
a
te
 c
h
a
n
g
e
 A
d
a
p
ta
ti
o
n
 F
ra
m
e
w
o
rk
 h
a
s
 p
ro
v
id
e
d
 5
 y
e
a
rs
 o
f 
fi
n
a
n
c
ia
l 
s
u
p
p
o
rt
 t
o
 m
in
im
is
e
 t
h
e
 i
m
p
a
c
ts
 o
f 
c
lim
a
te
 c
h
a
n
g
e
 o
n
 t
h
e
 G
re
a
t 
B
a
rr
ie
r 
R
e
e
f 
a
n
d
 b
u
ild
 
re
s
ili
e
n
c
e
 o
f 
th
e
 e
c
o
s
y
s
te
m
, 
c
o
m
m
u
n
it
ie
s
 a
n
d
 i
n
d
u
s
tr
ie
s
. 

 
T
h
e
 $
2
0
0
 m
ill
io
n
 R
e
e
f 
R
e
s
c
u
e
 P
la
n
 w
ill
 a
ls
o
 f
u
n
d
 l
o
c
a
l 
a
c
ti
o
n
s
 t
o
 a
d
d
re
s
s
 d
e
g
ra
d
in
g
 w
a
te
r 
q
u
a
lit
y
, 
a
n
d
 t
h
is
 w
ill
 c
o
n
tr
ib
u
te
 t
o
 t
h
e
 G
re
a
t 
B
a
rr
ie
r 
R
e
e
f‟
s
 r
e
s
ili
e
n
c
e
 t
o
 c
lim
a
te
 c
h
a
n
g
e
. 
 

 
T
h
e
s
e
 r
e
s
o
u
rc
e
s
 w
ill
 p
ro
v
id
e
 f
o
r 
c
a
s
e
 s
tu
d
ie
s
 t
h
a
t 
w
ill
 i
n
fo
rm
 l
a
rg
e
r 
p
la
n
n
in
g
 a
n
d
 a
d
a
p
ti
v
e
 
m
a
n
a
g
e
m
e
n
t 
re
s
p
o
n
s
e
s
, 
a
n
d
 r
a
is
e
 a
w
a
re
n
e
s
s
 a
b
o
u
t 
a
d
a
p
ta
ti
o
n
 o
p
ti
o
n
s
 f
o
r 
re
g
io
n
a
l 
c
o
m
m
u
n
it
ie
s
 a
n
d
 r
e
e
f-
b
a
s
e
d
 i
n
d
u
s
tr
ie
s
. 
 

 
H
o
w
e
v
e
r,
 w
id
e
s
p
re
a
d
 i
m
p
le
m
e
n
ta
ti
o
n
 o
f 
a
d
a
p
ta
ti
o
n
 m
e
a
s
u
re
s
 c
a
n
 n
o
t 
b
e
 d
e
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g
e
 w
o
rk
s
h
o
p
s
 o
n
 W
u
th
a
th
i 
a
n
d
 W
o
p
p
a
b
u
rr
a
 c
o
u
n
tr
ie
s
 t
o
 f
a
c
ili
ta
te
 
e
x
c
h
a
n
g
e
 o
f 
tr
a
d
it
io
n
a
l 
a
n
d
 c
o
n
te
m
p
o
ra
ry
 k
n
o
w
le
d
g
e
 a
n
d
 i
n
c
o
rp
o
ra
te
 i
n
to
  
m
a
n
a
g
e
m
e
n
t 
p
la
n
s
: 
A
 W
u
th
a
th
i 
a
n
d
 a
 W
o
p
p
a
b
u
rr
a
 T
ra
d
it
io
n
a
l 
O
w
n
e
r 
C
lim
a
te
 C
h
a
n
g
e
 A
c
ti
o
n
 P
la
n
 f
o
r 
S
e
a
 
C
o
u
n
tr
y
 

 
E
n
g
a
g
e
m
e
n
t 
w
it
h
 R
a
in
e
 I
s
la
n
d
 T
ra
d
it
io
n
a
l 
O
w
n
e
rs
 i
n
 d
e
te
rm
in
in
g
 t
h
e
 c
u
rr
e
n
t 
k
n
o
w
le
d
g
e
 o
f 
R
a
in
e
 I
s
la
n
d
 a
n
d
 d
is
c
u
s
s
in
g
 p
o
te
n
ti
a
l 
m
a
n
a
g
e
m
e
n
t 
o
p
ti
o
n
s
 

 
R
e
e
f 
re
c
o
lle
c
ti
o
n
s
 w
o
rk
s
h
o
p
s
 a
n
d
 r
e
p
o
rt
 
P
R
1
2
…
  
re
le
v
a
n
t 
n
a
ti
o
n
a
l 
s
ta
n
d
a
rd
s
 a
re
 i
d
e
n
ti
fi
e
d
 
a
n
d
 b
e
in
g
 m
e
t 
re
g
a
rd
in
g
 …
. 
(i
n
s
e
rt
 m
g
t 
is
s
u
e
) 
4
 

 
T
o
 t
h
e
 e
x
te
n
t 
th
a
t 
n
a
ti
o
n
a
l 
s
ta
n
d
a
rd
s
 e
x
is
t 

 
T
h
o
ro
u
g
h
 i
n
c
o
rp
o
ra
ti
o
n
 o
f 
N
a
ti
o
n
a
l 
S
ta
n
d
a
rd
s
 i
n
 R
is
k
 A
s
s
e
s
s
m
e
n
t 
in
 c
lim
a
te
 c
h
a
n
g
e
 
s
tr
a
te
g
ic
 d
o
c
u
m
e
n
ta
ti
o
n
. 

 
Q
u
e
e
n
s
la
n
d
 b
a
s
in
g
 r
is
k
 a
s
s
e
s
s
m
e
n
t 
o
n
 A
u
s
tr
a
lia
n
 S
ta
n
d
a
rd
 a
d
a
p
te
d
 b
y
 t
h
e
 A
u
s
tr
a
lia
n
 
G
re
e
n
h
o
u
s
e
 O
ff
ic
e
 f
o
r 
c
lim
a
te
 c
h
a
n
g
e
 
P
R
1
3
…
  
re
le
v
a
n
t 
in
te
rn
a
ti
o
n
a
l 
s
ta
n
d
a
rd
s
 a
re
 
id
e
n
ti
fi
e
d
 a
n
d
 b
e
in
g
 m
e
t 
re
g
a
rd
in
g
 …
. 
(i
n
s
e
rt
 m
g
t 
is
s
u
e
) 
4
 

 
G
re
a
t 
B
a
rr
ie
r 
R
e
e
f 
M
a
ri
n
e
 P
a
rk
 A
u
th
o
ri
ty
 e
s
ta
b
lis
h
in
g
 i
n
te
rn
a
ti
o
n
a
l 
b
e
s
t 
p
ra
c
ti
c
e
 f
o
r 
c
lim
a
te
 
c
h
a
n
g
e
 a
n
d
 c
o
ra
l 
re
e
fs
. 

 
T
o
 t
h
e
 e
x
te
n
t 
th
a
t 
 i
n
te
rn
a
ti
o
n
a
l 
s
ta
n
d
a
rd
s
 e
x
is
t 
C
o
m
p
o
n
e
n
t 
o
f 
m
a
n
a
g
e
m
e
n
t 
 
 
 
O
U
T
P
U
T
S
 
S
c
o
re
 
J
u
s
ti
fi
c
a
ti
o
n
 
O
P
1
…
 t
o
 d
a
te
, 
th
e
 a
c
tu
a
l 
m
a
n
a
g
e
m
e
n
t 
p
ro
g
ra
m
 
(o
r 
a
c
ti
v
it
ie
s
) 
h
a
v
e
 p
ro
g
re
s
s
e
d
 i
n
 a
c
c
o
rd
a
n
c
e
 w
it
h
 
th
e
 p
la
n
n
e
d
 w
o
rk
 p
ro
g
ra
m
 f
o
r 
.…
 (
in
s
e
rt
 m
g
t 
is
s
u
e
) 
 
3
 

 
S
tr
a
te
g
ic
 w
o
rk
 p
ro
g
ra
m
 r
e
p
o
rt
s
 G
re
a
t 
B
a
rr
ie
r 
R
e
e
f 
C
lim
a
te
 C
h
a
n
g
e
 A
c
ti
o
n
 P
la
n
 o
u
tc
o
m
e
s
 

 
M
E
R
I 
fr
a
m
e
w
o
rk
 b
e
in
g
 d
e
v
e
lo
p
e
d
 t
o
 f
u
rt
h
e
r 
a
s
s
e
s
s
 p
ro
g
re
s
s
 o
f 
G
re
a
t 
B
a
rr
ie
r 
R
e
e
f 
C
lim
a
te
 
C
h
a
n
g
e
 A
c
ti
o
n
 P
la
n
 o
u
tc
o
m
e
s
 

 
D
e
p
a
rt
m
e
n
t 
o
f 
C
lim
a
te
 C
h
a
n
g
e
 o
v
e
ra
rc
h
in
g
 d
ir
e
c
ti
o
n
 –
 a
c
ti
o
n
 p
la
n
 –
 s
tr
a
te
g
ic
 w
o
rk
 p
ro
g
ra
m
 
(a
ls
o
 w
o
rk
in
g
 i
n
 c
o
n
ju
n
c
ti
o
n
 w
it
h
 E
n
v
ir
o
n
m
e
n
ta
l 
P
ro
te
c
ti
o
n
 A
g
e
n
c
y
) 
O
P
2
 .
. 
im
p
le
m
e
n
ta
ti
o
n
 o
f 
m
a
n
a
g
e
m
e
n
t 
d
o
c
u
m
e
n
ts
 
a
n
d
/o
r 
p
ro
g
ra
m
s
 r
e
le
v
a
n
t 
to
.…
..
 (
in
s
e
rt
 m
g
t 
is
s
u
e
) 
h
a
v
e
 p
ro
g
re
s
s
e
d
 i
n
 a
c
c
o
rd
a
n
c
e
 w
it
h
 t
im
e
fr
a
m
e
s
 
s
p
e
c
if
ie
d
 i
n
 t
h
o
s
e
 d
o
c
u
m
e
n
ts
 
3
 

 
T
ri
m
e
s
te
r 
re
p
o
rt
s
  

 
D
e
p
a
rt
m
e
n
t 
o
f 
C
lim
a
te
 C
h
a
n
g
e
 r
e
p
o
rt
s
 

 
G
re
a
t 
B
a
rr
ie
r 
R
e
e
f 
M
a
ri
n
e
 P
a
rk
 A
u
th
o
ri
ty
 a
n
n
u
a
l 
w
o
rk
 p
la
n
s
 S
ta
ff
 P
e
rf
o
rm
a
n
c
e
 M
a
n
a
g
e
m
e
n
t 
P
la
n
s
 
O
P
3
…
 t
h
e
 r
e
s
u
lt
s
 (
in
 O
P
1
 a
b
o
v
e
) 
h
a
v
e
 a
c
h
ie
v
e
d
 
th
e
ir
 s
ta
te
d
 m
a
n
a
g
e
m
e
n
t 
o
b
je
c
ti
v
e
s
 
2
 

 
T
o
o
 e
a
rl
y
 f
o
r 
m
o
s
t 
re
s
u
lt
s
 t
o
 b
e
 e
v
id
e
n
c
e
. 
S
o
m
e
 p
la
n
n
in
g
 o
b
je
c
ti
v
e
s
 a
re
 b
e
in
g
 a
c
h
ie
v
e
d
  

 
G
re
a
t 
B
a
rr
ie
r 
R
e
e
f 
M
a
ri
n
e
 P
a
rk
 A
u
th
o
ri
ty
 a
n
n
u
a
l 
w
o
rk
 p
la
n
s
 

 
D
e
v
e
lo
p
m
e
n
t 
o
f 
A
d
a
p
ta
ti
o
n
 F
ra
m
e
w
o
rk
 

 
R
e
fi
n
e
m
e
n
t 
o
f 
C
o
ra
l 
B
le
a
c
h
in
g
 R
e
s
p
o
n
s
e
 P
la
n
 

 
P
la
n
n
in
g
 a
n
d
 m
a
n
a
g
e
m
e
n
t 
re
s
p
o
n
s
e
 t
o
 c
lim
a
te
 c
h
a
n
g
e
 i
n
 K
e
p
p
e
l 
B
a
y
 
O
P
4
…
 t
o
 d
a
te
, 
p
ro
d
u
c
ts
 o
r 
s
e
rv
ic
e
s
 h
a
v
e
 b
e
e
n
 
p
ro
d
u
c
e
d
 i
n
 a
c
c
o
rd
a
n
c
e
 w
it
h
 t
h
e
 s
ta
te
d
 
m
a
n
a
g
e
m
e
n
t 
o
b
je
c
ti
v
e
s
 f
o
r 
…
. 
 (
in
s
e
rt
 m
g
t 
is
s
u
e
) 
3
 

 
Q
u
e
e
n
s
la
n
d
 C
lim
a
te
 C
h
a
n
g
e
 s
tr
a
te
g
y
 d
e
liv
e
ri
n
g
 o
n
 k
e
y
 a
c
ti
o
n
s
 (
e
.g
. 
v
e
g
e
ta
ti
o
n
 c
le
a
ra
n
c
e
 
c
o
n
tr
o
ls
) 

 
E
s
ta
b
lis
h
m
e
n
t 
o
f 
O
ff
ic
e
 o
f 
C
lim
a
te
 C
h
a
n
g
e
 a
n
d
 R
e
v
ie
w
 o
f 
C
lim
a
te
 S
m
a
rt
 S
tr
a
te
g
y
 

 
R
e
v
ie
w
 o
f 
C
lim
a
te
 S
m
a
rt
 s
tr
a
te
g
y
 
O
P
5
…
 t
h
e
 k
n
o
w
le
d
g
e
 b
a
s
e
 f
o
r 
.…
 (
in
s
e
rt
 m
g
t 
is
s
u
e
) 
w
it
h
in
 a
g
e
n
c
ie
s
 h
a
s
 i
n
c
re
a
s
e
d
 o
v
e
r 
th
e
 l
a
s
t 
3
-5
 y
e
a
rs
. 
4
 

 
V
u
ln
e
ra
b
ili
ty
 A
s
s
e
s
s
m
e
n
t 

 
E
x
te
n
s
iv
e
 d
o
c
u
m
e
n
ta
ti
o
n
 a
v
a
ila
b
le
 
O
P
6
..
 t
h
e
 k
n
o
w
le
d
g
e
 b
a
s
e
 f
o
r.
…
(i
n
s
e
rt
 m
g
t 
is
s
u
e
) 
in
 t
h
e
 w
id
e
r 
c
o
m
m
u
n
it
y
 h
a
s
 i
n
c
re
a
s
e
d
 o
v
e
r 
th
e
 l
a
s
t 
3
-5
 y
e
a
rs
. 
4
 

 
E
x
te
n
s
iv
e
 d
o
c
u
m
e
n
ta
ti
o
n
 a
v
a
ila
b
le
 

 
V
u
ln
e
ra
b
ili
ty
 A
s
s
e
s
s
m
e
n
t 

 
M
e
d
ia
 a
n
d
 o
th
e
r 
p
u
b
lic
a
ti
o
n
s
 
O
U
T
C
O
M
E
S
 
S
c
o
re
 
C
o
m
m
e
n
ts
 
O
C
1
…
th
e
 r
e
le
v
a
n
t 
m
a
n
a
g
in
g
 a
g
e
n
c
ie
s
 a
re
 t
o
 d
a
te
 
e
ff
e
c
ti
v
e
ly
 a
d
d
re
s
s
in
g
 .
…
(i
n
s
e
rt
 m
g
t 
is
s
u
e
) 
a
n
d
 
m
o
v
in
g
 t
o
w
a
rd
s
 t
h
e
 a
tt
a
in
m
e
n
t 
o
f 
th
e
 d
e
s
ir
e
d
 
o
u
tc
o
m
e
s
. 
2
 

 
D
if
fi
c
u
lt
, 
lo
n
g
 t
e
rm
 i
s
s
u
e
, 

 
L
a
rg
e
ly
 o
u
ts
id
e
 m
a
n
a
g
e
m
e
n
t 
a
g
e
n
c
y
 c
o
n
tr
o
l 
O
C
2
…
 t
h
e
 o
u
tp
u
ts
 r
e
la
ti
n
g
 t
o
  
.…
…
 (
in
s
e
rt
 m
g
t 
is
s
u
e
) 
a
re
 o
n
 t
ra
c
k
 t
o
 e
n
s
u
re
 t
h
e
 v
a
lu
e
s
 o
f 
th
e
 
G
re
a
t 
B
a
rr
ie
r 
R
e
e
f 
a
re
 p
ro
te
c
te
d
 (
re
fe
r 
C
O
1
) 
2
 

 
D
if
fi
c
u
lt
, 
lo
n
g
 t
e
rm
 i
s
s
u
e
, 

 
L
a
rg
e
ly
 o
u
ts
id
e
 m
a
n
a
g
e
m
e
n
t 
a
g
e
n
c
y
 c
o
n
tr
o
l 
O
C
3
…
  
th
e
 o
u
tp
u
ts
 (
re
fe
r 
O
P
1
 &
 3
) 
fo
r…
. 
(i
n
s
e
rt
 
m
g
t 
is
s
u
e
) 
a
re
 r
e
d
u
c
in
g
 t
h
e
 m
a
jo
r 
ri
s
k
s
 a
n
d
 t
h
e
 
th
re
a
ts
 t
o
 t
h
e
 G
re
a
t 
B
a
rr
ie
r 
R
e
e
f 
1
 

 
R
e
d
u
c
in
g
 b
u
t 
to
 w
h
a
t 
e
x
te
n
t 

 
T
o
o
 e
a
rl
y
 f
o
r 
m
o
s
t 
re
s
u
lt
s
 t
o
 b
e
 e
v
id
e
n
c
e
  

 
A
 l
o
t 
o
f 
th
is
 i
s
 d
ri
v
in
g
 n
a
ti
o
n
a
l 
p
o
lic
y
 c
h
a
n
g
e
s
 t
o
 a
d
d
re
s
s
 c
lim
a
te
 c
h
a
n
g
e
 r
is
k
s
 
5
8
 
C
o
m
p
o
n
e
n
t 
o
f 
m
a
n
a
g
e
m
e
n
t 
 
 
 
O
C
4
..
. 
u
s
e
 o
f 
th
e
 G
re
a
t 
B
a
rr
ie
r 
R
e
e
f 
re
la
ti
n
g
 t
o
  
.…
(i
n
s
e
rt
 m
g
t 
is
s
u
e
) 
is
 d
e
m
o
n
s
tr
a
b
ly
 
e
n
v
ir
o
n
m
e
n
ta
lly
 s
u
s
ta
in
a
b
le
 
1
 

 
C
lim
a
te
 c
h
a
n
g
e
 w
ill
 a
ff
e
c
t 
th
e
 e
n
v
ir
o
n
m
e
n
ta
l 
s
u
s
ta
in
a
b
ili
ty
 o
f 
th
e
 G
re
a
t 
B
a
rr
ie
r 
R
e
e
f.
  

 
U
s
e
s
 o
f 
th
e
 r
e
e
f 
d
o
 a
d
d
 t
o
 t
h
e
 i
m
p
a
c
ts
 o
f 
c
lim
a
te
 c
h
a
n
g
e
. 
 
O
C
5
..
. 
u
s
e
 o
f 
th
e
 G
re
a
t 
B
a
rr
ie
r 
R
e
e
f 
re
la
ti
n
g
 t
o
  
.…
(i
n
s
e
rt
 m
g
t 
is
s
u
e
) 
is
 d
e
m
o
n
s
tr
a
b
ly
 e
c
o
n
o
m
ic
a
lly
 
s
u
s
ta
in
a
b
le
 
1
 

 
C
lim
a
te
 c
h
a
n
g
e
 w
ill
 a
ff
e
c
t 
th
e
 e
c
o
n
o
m
ic
 s
u
s
ta
in
a
b
ili
ty
 o
f 
th
e
 G
re
a
t 
B
a
rr
ie
r 
R
e
e
f.
  

 
U
s
e
s
 o
f 
th
e
 r
e
e
f 
d
o
 a
d
d
 t
o
 t
h
e
 i
m
p
a
c
ts
 o
f 
c
lim
a
te
 c
h
a
n
g
e
 
O
C
6
..
. 
u
s
e
 o
f 
th
e
 G
re
a
t 
B
a
rr
ie
r 
R
e
e
f 
re
la
ti
n
g
 t
o
  
.…
(i
n
s
e
rt
 m
g
t 
is
s
u
e
) 
h
a
s
 d
e
m
o
n
s
tr
a
b
ly
 e
n
h
a
n
c
e
d
 
c
o
m
m
u
n
it
y
 u
n
d
e
rs
ta
n
d
in
g
 a
n
d
/o
r 
e
n
jo
y
m
e
n
t 
3
 

 
C
lim
a
te
 c
h
a
n
g
e
 w
ill
 a
ff
e
c
t 
th
e
 c
o
m
m
u
n
it
y
 u
n
d
e
rs
ta
n
d
in
g
 a
n
d
/o
r 
e
n
jo
y
m
e
n
t 
o
f 
th
e
 G
re
a
t 
B
a
rr
ie
r 
R
e
e
f.
  

 
U
s
e
s
 o
f 
th
e
 r
e
e
f 
d
o
 a
d
d
 t
o
 t
h
e
 i
m
p
a
c
ts
 o
f 
c
lim
a
te
 c
h
a
n
g
e
 

 
U
n
d
e
rs
ta
n
d
in
g
 i
s
 h
ig
h
e
r 
th
a
n
 e
n
jo
y
m
e
n
t 
(h
e
n
c
e
 l
o
w
e
r 
e
n
d
 o
f 
3
).
 

 
C
o
m
m
u
n
it
y
 a
w
a
re
n
e
s
s
 r
a
is
in
g
 

 
C
o
u
n
c
ils
 a
n
d
 s
c
h
o
o
ls
 h
a
v
e
 b
e
e
n
 r
a
is
in
g
 a
w
a
re
n
e
s
s
 
O
C
7
..
. 
th
e
 r
e
le
v
a
n
t 
m
a
n
a
g
in
g
 a
g
e
n
c
ie
s
 h
a
v
e
 
d
e
v
e
lo
p
e
d
 e
ff
e
c
ti
v
e
 p
a
rt
n
e
rs
h
ip
s
 w
it
h
 l
o
c
a
l 
c
o
m
m
u
n
it
ie
s
 a
n
d
/o
r 
s
ta
k
e
h
o
ld
e
rs
 t
o
 a
d
d
re
s
s
 …
. 
. 
(i
n
s
e
rt
 m
g
t 
is
s
u
e
) 
4
 

 
E
v
id
e
n
c
e
 o
f 
p
a
rt
n
e
rs
h
ip
s
  

 
S
u
c
c
e
s
s
fu
l 
p
a
rt
n
e
rs
h
ip
 w
it
h
 t
h
e
 t
o
u
ri
s
m
 i
n
d
u
s
tr
y
 t
o
 r
e
d
u
c
e
 t
h
e
ir
 g
re
e
n
h
o
u
s
e
 g
a
s
 e
m
is
s
io
n
s
 
a
n
d
 b
u
ild
 t
h
e
ir
 a
d
a
p
ti
v
e
 c
a
p
a
c
it
y
. 
 

 
H
ig
h
 l
e
v
e
l 
o
f 
a
w
a
re
n
e
s
s
 r
e
g
a
rd
in
g
 k
n
o
w
n
 v
u
ln
e
ra
b
ili
ti
e
s
 a
n
d
 i
m
p
a
c
ts
 o
f 
c
lim
a
te
 c
h
a
n
g
e
 o
n
 
th
e
 G
re
a
t 
B
a
rr
ie
r 
R
e
e
f 
in
 l
o
c
a
l 
c
o
m
m
u
n
it
ie
s
 a
n
d
 s
ta
k
e
h
o
ld
e
rs
. 

 
In
it
ia
l 
e
n
g
a
g
e
m
e
n
t 
w
it
h
 f
is
h
in
g
 s
e
c
to
r;
 o
n
g
o
in
g
 w
o
rk
 n
e
e
d
e
d
 t
o
 d
e
v
e
lo
p
 s
tr
a
te
g
ic
 r
e
s
p
o
n
s
e
 t
o
 
c
lim
a
te
 c
h
a
n
g
e
. 
 
C
O
A
S
T
A
L
 D
E
V
E
L
O
P
M
E
N
T
 
S
C
O
R
IN
G
 S
Y
S
T
E
M
  
1
 =
 R
e
le
v
a
n
t 
b
u
t 
ra
re
ly
 t
ru
e
 ~
1
-2
0
%
 o
f 
o
p
ti
m
u
m
 c
o
n
d
it
io
n
  
 
2
 =
 R
e
le
v
a
n
t 
a
n
d
 s
o
m
e
ti
m
e
s
 t
ru
e
 ~
2
1
-5
0
%
 o
f 
o
p
ti
m
u
m
 c
o
n
d
it
io
n
  
3
 =
 R
e
le
v
a
n
t 
a
n
d
 o
ft
e
n
 t
ru
e
 ~
5
1
-8
0
%
 o
f 
o
p
ti
m
u
m
 c
o
n
d
it
io
n
  
 
4
 =
 R
e
le
v
a
n
t 
a
n
d
 g
e
n
e
ra
lly
 t
ru
e
 ~
8
1
-1
0
0
%
 o
f 
th
e
 o
p
ti
m
u
m
 c
o
n
d
it
io
n
 
C
o
m
p
o
n
e
n
t 
o
f 
m
a
n
a
g
e
m
e
n
t 
 
 
 
C
O
N
T
E
X
T
 
S
c
o
re
 
J
u
s
ti
fi
c
a
ti
o
n
 
C
O
1
 .
..
th
e
 v
a
lu
e
s
1
9
 i
n
 t
h
e
 G
re
a
t 
B
a
rr
ie
r 
R
e
e
f 
re
le
v
a
n
t 
to
 …
.…
(i
n
s
e
rt
 m
g
t 
a
c
ti
v
it
y
/ 
is
s
u
e
) 
a
re
 
u
n
d
e
rs
to
o
d
 b
y
 m
a
n
a
g
e
rs
. 
3
 

 
U
n
d
e
rs
ta
n
d
in
g
 o
f 
v
a
lu
e
s
 i
s
 v
a
ri
a
b
le
, 
d
e
p
e
n
d
s
 o
n
 t
h
e
 l
e
v
e
l 
o
f 
k
n
o
w
le
d
g
e
 o
f 
in
d
iv
id
u
a
ls
 
in
v
o
lv
e
d
 (
e
.g
. 
o
ff
ic
e
rs
 m
a
k
in
g
 a
s
s
e
s
s
m
e
n
ts
 u
n
d
e
r 
ID
A
S
 d
o
 n
o
t 
n
e
c
e
s
s
a
ri
ly
 h
a
v
e
 t
h
e
 
k
n
o
w
le
d
g
e
 a
n
d
 s
k
ill
s
) 
C
O
2
…
 t
h
e
 l
o
c
a
l 
ri
s
k
s
/t
h
re
a
ts
2
0
 (
ie
 w
it
h
in
 o
r 
a
d
ja
c
e
n
t 
to
 t
h
e
 G
re
a
t 
B
a
rr
ie
r 
R
e
e
f)
 a
s
s
o
c
ia
te
d
 w
it
h
 
…
.…
 (
in
s
e
rt
 m
g
t 
is
s
u
e
) 
a
re
 u
n
d
e
rs
to
o
d
 b
y
 
m
a
n
a
g
e
rs
. 
2
 

 
R
e
a
s
o
n
a
b
le
 k
n
o
w
le
d
g
e
 o
f 
g
e
n
e
ra
l 
im
p
a
c
ts
 o
f 
c
o
a
s
ta
l 
d
e
v
e
lo
p
m
e
n
t 
a
s
 e
v
id
e
n
c
e
d
 i
n
 
b
a
c
k
g
ro
u
n
d
 d
o
c
u
m
e
n
ta
ti
o
n
 b
u
t 
n
o
t 
n
e
c
e
s
s
a
ri
ly
 r
e
c
o
g
n
is
e
d
 b
y
 a
ll 
o
rg
a
n
is
a
ti
o
n
s
 a
n
d
 
in
d
iv
id
u
a
ls
 i
n
v
o
lv
e
d
 i
n
 c
o
a
s
ta
l 
d
e
v
e
lo
p
m
e
n
t 
is
s
u
e
s
. 

 
E
x
it
 o
f 
s
e
d
im
e
n
t 
fr
o
m
 d
e
v
e
lo
p
m
e
n
t 
s
it
e
s
 i
s
 s
e
e
n
 a
s
 t
h
e
 m
a
jo
r 
is
s
u
e
. 
 

 
C
ri
ti
c
a
l 
h
a
b
it
a
ts
 i
n
 t
h
e
 G
re
a
t 
B
a
rr
ie
r 
R
e
e
f 
(G
re
a
t 
B
a
rr
ie
r 
R
e
e
f)
 c
a
tc
h
m
e
n
t 
p
ro
v
id
e
 f
o
r 
m
a
ri
n
e
 e
c
o
s
y
s
te
m
 f
u
n
c
ti
o
n
 d
ir
e
c
tl
y
 t
h
ro
u
g
h
 e
c
o
s
y
s
te
m
 c
o
n
n
e
c
ti
v
it
y
, 
o
r 
s
u
p
p
o
rt
 a
 h
e
a
lt
h
y
 
m
a
ri
n
e
 e
c
o
s
y
s
te
m
 b
y
 p
re
v
e
n
ti
n
g
 s
e
d
im
e
n
ts
, 
n
u
tr
ie
n
ts
 a
n
d
 p
o
llu
ta
n
ts
 f
ro
m
 b
e
in
g
 
tr
a
n
s
p
o
rt
e
d
 t
o
 t
h
e
 G
re
a
t 
B
a
rr
ie
r 
R
e
e
f.
 

 
C
o
a
s
ta
l 
e
c
o
s
y
s
te
m
s
 a
re
 c
lo
s
e
ly
 l
in
k
e
d
 t
o
 t
e
rr
e
s
tr
ia
l 
a
n
d
 f
re
s
h
w
a
te
r 
e
c
o
s
y
s
te
m
s
 i
n
 t
h
e
 
c
a
tc
h
m
e
n
ts
, 
p
ro
v
id
in
g
 s
u
p
p
o
rt
 t
o
 a
 v
a
ri
e
ty
 o
f 
e
c
o
s
y
s
te
m
 f
u
n
c
ti
o
n
s
, 
s
u
c
h
 a
s
 b
re
e
d
in
g
 a
n
d
 
n
u
rs
e
ry
 a
re
a
s
, 
fl
o
o
d
w
a
te
r 
b
u
ff
e
rs
 a
n
d
 s
e
d
im
e
n
t 
a
n
d
 n
u
tr
ie
n
t 
s
in
k
s
. 

 
T
h
e
 c
o
m
p
le
x
it
y
 o
f 
c
o
a
s
ta
l 
e
c
o
s
y
s
te
m
 f
u
n
c
ti
o
n
 a
n
d
 t
h
e
 p
re
s
s
u
re
s
 f
ro
m
 n
a
tu
ra
l 
p
ro
c
e
s
s
e
s
 
s
u
c
h
 a
s
 w
e
a
th
e
r 
v
a
ri
a
ti
o
n
s
; 
w
in
d
, 
w
a
v
e
 a
n
d
 t
id
a
l 
fo
rc
e
s
 c
a
n
 b
e
 c
o
m
p
o
u
n
d
e
d
 b
y
 h
u
m
a
n
 
in
fl
u
e
n
c
e
 o
n
 n
a
tu
ra
l 
c
o
a
s
ta
l 
p
ro
c
e
s
s
e
s
. 

 
C
h
a
n
g
e
s
 i
n
 c
o
a
s
ta
l 
p
ro
c
e
s
s
e
s
 c
a
n
 l
e
a
d
 t
o
 c
h
a
n
g
e
 i
n
 s
h
o
re
 p
o
s
it
io
n
 a
n
d
 p
ro
fi
le
, 
e
ro
s
io
n
, 
a
c
c
re
ti
o
n
 a
n
d
 s
e
d
im
e
n
ta
ti
o
n
, 
a
n
d
 c
h
a
n
g
e
s
 i
n
 e
c
o
s
y
s
te
m
 c
o
m
p
o
s
it
io
n
 a
n
d
 d
is
tr
ib
u
ti
o
n
. 
 
A
lt
e
ra
ti
o
n
 o
r 
in
h
ib
it
io
n
 o
f 
th
e
s
e
 n
a
tu
ra
l 
p
ro
c
e
s
s
e
s
 w
ill
 i
n
fl
u
e
n
c
e
 t
h
e
 r
a
te
s
 o
f 
c
h
a
n
g
e
 o
f 
th
e
 
s
h
o
re
lin
e
 a
n
d
 t
h
e
 b
io
lo
g
ic
a
l 
c
o
m
p
o
s
it
io
n
 o
f 
c
a
tc
h
m
e
n
t,
 c
o
a
s
ta
l 
a
n
d
 n
e
a
r 
s
h
o
re
 
e
c
o
s
y
s
te
m
s
. 

 
M
a
jo
ri
ty
 o
f 
is
s
u
e
s
 o
n
 k
e
y
 p
o
llu
ti
o
n
 s
o
u
rc
e
s
 i
d
e
n
ti
fi
e
d
 i
n
 t
h
e
 P
ro
d
u
c
ti
v
it
y
 C
o
m
m
is
s
io
n
 
R
e
p
o
rt
 o
n
 I
n
d
u
s
tr
ie
s
, 
L
a
n
d
 U
s
e
 a
n
d
 W
a
te
r 
Q
u
a
lit
y
 i
n
 t
h
e
 G
re
a
t 
B
a
rr
ie
r 
R
e
e
f 
C
a
tc
h
m
e
n
t.
 

 
L
e
g
is
la
ti
v
e
 a
n
d
 p
la
n
n
in
g
 t
o
o
ls
 a
v
a
ila
b
le
 t
o
 m
a
n
a
g
e
 t
h
e
s
e
 i
s
s
u
e
s
 b
u
t 
a
p
p
lic
a
ti
o
n
, 
c
o
m
p
lia
n
c
e
 a
n
d
 e
n
fo
rc
e
m
e
n
t 
a
t 
th
e
 l
o
c
a
l 
le
v
e
l 
is
 o
ft
e
n
 p
ro
b
le
m
a
ti
c
. 
R
e
g
io
n
a
l 
Is
s
u
e
s
 i
d
e
n
ti
fi
e
d
 i
n
 i
n
d
iv
id
u
a
l 
n
a
tu
ra
l 
re
s
o
u
rc
e
 m
a
n
a
g
e
m
e
n
t 
a
n
d
 w
a
te
r 
q
u
a
lit
y
 
im
p
ro
v
e
m
e
n
t 
p
la
n
s
, 
lo
c
a
l 
g
o
v
e
rn
m
e
n
t 
p
la
n
s
 a
n
d
 p
la
n
s
 o
f 
S
ta
te
 D
e
v
e
lo
p
m
e
n
t 
A
re
a
s
. 
6
0
 
C
o
m
p
o
n
e
n
t 
o
f 
m
a
n
a
g
e
m
e
n
t 
 
 
 
C
O
2
…
 t
h
e
 l
o
c
a
l 
ri
s
k
s
/t
h
re
a
ts
2
1
 (
ie
 w
it
h
in
 o
r 
a
d
ja
c
e
n
t 
to
 t
h
e
 G
re
a
t 
B
a
rr
ie
r 
R
e
e
f)
 a
s
s
o
c
ia
te
d
 w
it
h
 
…
.…
 (
in
s
e
rt
 m
g
t 
is
s
u
e
) 
a
re
 u
n
d
e
rs
to
o
d
 b
y
 
m
a
n
a
g
e
rs
. 
(C
O
N
T
.)
 
 

 
M
in
in
g
 a
n
d
 i
n
d
u
s
tr
y
 g
e
n
e
ra
lly
 h
a
v
e
 p
o
in
t 
s
o
u
rc
e
 d
is
c
h
a
rg
e
s
 w
h
ic
h
 a
re
 r
e
g
u
la
te
d
 u
n
d
e
r 
a
 
ra
n
g
e
 o
f 
le
g
is
la
ti
o
n
 m
a
in
ly
 m
a
n
a
g
e
d
 b
y
 t
h
e
 E
n
v
ir
o
n
m
e
n
ta
l 
P
ro
te
c
ti
o
n
 A
g
e
n
c
y
 
(E
n
v
ir
o
n
m
e
n
ta
l 
P
ro
te
c
ti
o
n
 A
g
e
n
c
y
).
 

 
M
in
in
g
 i
n
 p
a
rt
ic
u
la
r 
is
 e
x
e
m
p
t 
fr
o
m
 a
 r
a
n
g
e
 o
f 
le
g
is
la
ti
o
n
 a
n
d
 p
la
n
n
in
g
 t
o
o
ls
 a
n
d
 c
o
m
p
e
te
s
 
s
tr
o
n
g
ly
 (
e
s
p
e
c
ia
lly
 i
n
 t
h
is
 b
o
o
m
) 
fo
r 
h
u
m
a
n
 a
n
d
 n
a
tu
ra
l 
re
s
o
u
rc
e
s
 

 
T
h
e
 D
e
p
a
rt
m
e
n
t 
o
f 
N
a
tu
ra
l 
R
e
s
o
u
rc
e
s
 a
n
d
 W
a
te
r 
(N
R
W
) 
a
d
m
in
is
te
rs
 t
h
e
 p
ro
v
is
io
n
 o
f 
la
n
d
 
a
n
d
 w
a
te
r 
th
ro
u
g
h
 t
h
e
 L
a
n
d
 A
c
t 
a
n
d
 W
a
te
r 
A
c
t 
re
s
p
e
c
ti
v
e
ly
 a
n
d
 t
h
u
s
 i
ts
 l
e
g
is
la
ti
v
e
 t
o
o
ls
 
a
re
 o
ft
e
n
 u
s
e
d
 i
n
 m
e
d
ia
ti
o
n
 i
n
 l
a
n
d
 a
n
d
 w
a
te
r 
u
s
e
 c
o
n
fl
ic
ts
 

 
T
h
e
 D
e
p
a
rt
m
e
n
t 
o
f 
M
in
e
s
 a
n
d
 E
n
e
rg
y
 a
d
m
in
is
te
rs
 a
 r
a
n
g
e
 o
f 
le
g
is
la
ti
o
n
 t
h
a
t 
m
a
n
a
g
e
s
 a
 
ra
n
g
e
 o
f 
m
in
in
g
 r
e
la
te
d
 r
e
s
o
u
rc
e
s
 a
n
d
 i
s
s
u
e
s
, 
in
c
lu
d
in
g
 h
e
a
lt
h
 a
n
d
 s
a
fe
ty
 

 
T
h
e
 D
e
p
a
rt
m
e
n
t 
o
f 
In
fr
a
s
tr
u
c
tu
re
 a
n
d
 P
la
n
n
in
g
 l
o
o
k
s
 a
ft
e
r 
k
e
y
 p
la
n
n
in
g
 m
a
tt
e
rs
 u
n
d
e
r 
s
e
v
e
ra
l 
p
ie
c
e
s
 o
f 
le
g
is
la
ti
o
n
, 
e
s
p
e
c
ia
lly
 t
h
e
 I
n
te
g
ra
te
d
 P
la
n
n
in
g
 A
c
t 
(I
n
te
g
ra
te
d
 P
la
n
n
in
g
 
A
c
t)
, 
a
n
d
 i
s
 r
e
s
p
o
n
s
ib
le
 f
o
r 
a
 r
a
n
g
e
 o
f 
d
e
v
e
lo
p
m
e
n
t 
a
s
s
e
s
s
m
e
n
t 
a
n
d
 p
la
n
n
in
g
 l
e
g
is
la
ti
o
n
. 

 
T
h
e
 D
e
p
a
rt
m
e
n
t 
o
f 
P
ri
m
a
ry
 I
n
d
u
s
tr
ie
s
 a
n
d
 F
is
h
e
ri
e
s
 m
a
n
a
g
e
s
 c
o
a
s
ta
l 
d
e
v
e
lo
p
m
e
n
t 
im
p
a
c
ts
 o
n
 m
a
ri
n
e
 w
e
tl
a
n
d
s
 a
n
d
 d
e
c
la
re
d
 F
is
h
 H
a
b
it
a
t 
A
re
a
s
 u
n
d
e
r 
th
e
 F
is
h
e
ri
e
s
 A
c
t.
 

 
G
iv
e
n
 d
w
in
d
lin
g
 f
is
h
e
ri
e
s
 r
e
s
o
u
rc
e
s
, 
a
q
u
a
c
u
lt
u
re
 i
s
 b
e
in
g
 v
ie
w
e
d
 a
s
 t
h
e
 o
n
ly
 v
ia
b
le
 
a
lt
e
rn
a
ti
v
e
 f
o
r 
th
e
 p
ro
v
is
io
n
 o
f 
a
q
u
a
ti
c
 f
o
o
d
 s
u
p
p
lie
s
 

 
C
o
m
m
u
n
it
y
 o
p
in
io
n
 o
n
 a
q
u
a
c
u
lt
u
re
 i
n
 t
h
e
 p
a
s
t 
h
a
s
 b
e
e
n
 d
iv
id
e
d
 w
it
h
 r
e
s
p
e
c
t 
to
 t
h
e
ir
 
s
u
p
p
o
rt
 f
o
r 
th
e
 d
e
v
e
lo
p
m
e
n
t 
o
f 
a
q
u
a
c
u
lt
u
re
 f
a
c
ili
ti
e
s
 a
d
ja
c
e
n
t 
to
 t
h
e
 G
re
a
t 
B
a
rr
ie
r 
R
e
e
f 
M
a
ri
n
e
 P
a
rk
 (
a
n
d
 e
ls
e
w
h
e
re
) 

 
Im
p
a
c
ts
 r
e
la
te
d
 t
o
 t
h
e
 d
is
c
h
a
rg
e
 o
f 
a
q
u
a
c
u
lt
u
re
 w
a
s
te
 d
ir
e
c
tl
y
 i
n
 t
o
, 
a
n
d
 a
d
ja
c
e
n
t 
w
a
te
rw
a
y
s
 t
h
a
t 
fl
o
w
 d
ir
e
c
tl
y
 i
n
 t
o
, 
th
e
 G
re
a
t 
B
a
rr
ie
r 
R
e
e
f 
M
a
ri
n
e
 P
a
rk
- 
d
is
c
h
a
rg
e
 i
s
 
m
a
n
a
g
e
d
 a
n
d
 r
e
g
u
la
te
d
 b
y
 t
h
e
 E
n
v
ir
o
n
m
e
n
ta
l 
P
ro
te
c
ti
o
n
 A
g
e
n
c
y
 

 
S
ig
n
if
ic
a
n
t 
in
te
re
s
t 
in
 I
n
d
ig
e
n
o
u
s
 a
q
u
a
c
u
lt
u
re
 v
e
n
tu
re
s
 
K
e
y
 d
ri
v
e
rs
: 

 
S
e
a
c
h
a
n
g
e
 /
 T
re
e
c
h
a
n
g
e
 /
 F
ly
 i
n
 f
ly
 o
u
t 
(F
IF
O
) 
w
o
rk
fo
rc
e
 /
 D
e
m
o
g
ra
p
h
ic
 c
h
a
n
g
e
  

 
E
v
e
r 
in
c
re
a
s
in
g
, 
e
x
p
a
n
d
in
g
 u
rb
a
n
 f
o
o
tp
ri
n
t 
/ 
c
h
a
n
g
e
d
 l
a
n
d
 u
s
e
 

 
S
e
d
im
e
n
t/
s
to
rm
w
a
te
r 
ru
n
o
ff
 f
ro
m
 u
rb
a
n
 a
re
a
s
 a
n
d
 o
th
e
r 
lo
c
a
lis
e
d
 w
a
te
r 
q
u
a
lit
y
 i
n
p
u
t 
is
s
u
e
s
 

 
P
e
ri
-u
rb
a
n
/u
rb
a
n
 e
n
c
ro
a
c
h
m
e
n
t/
p
e
s
t 
in
v
a
s
io
n
 

 
B
a
la
n
c
e
 b
e
tw
e
e
n
 p
u
b
lic
 a
n
d
 p
ri
v
a
te
 i
n
te
re
s
ts
 /
 c
o
n
fl
ic
ti
n
g
 p
o
lit
ic
a
l 
a
g
e
n
d
a
s
 f
o
r 
e
n
v
ir
o
n
m
e
n
t 
p
ro
te
c
ti
o
n
 a
n
d
 u
rb
a
n
 e
x
p
a
n
s
io
n
 a
t 
th
e
 l
o
c
a
l 
le
v
e
l.
  

 
M
in
in
g
 b
o
o
m
 i
s
 l
e
a
d
in
g
 t
o
 i
n
c
re
a
s
in
g
 i
n
fr
a
s
tr
u
c
tu
re
 i
n
c
lu
d
in
g
 p
ro
c
e
s
s
in
g
 a
n
d
 t
ra
n
s
p
o
rt
 
fa
c
ili
ti
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c
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b
ili
ta
ti
o
n
, 
C
re
e
k
w
a
tc
h
) 
fo
r 
th
e
 l
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c
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 b
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c
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 b
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 m
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c
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 m
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
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c
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c
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c
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c
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c
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 m
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
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 p
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c
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c
ti
v
e
. 
P
R
3
 …
 t
h
e
re
 i
s
 a
 s
o
u
n
d
 g
o
v
e
rn
a
n
c
e
2
6
 s
y
s
te
m
 i
n
 
p
la
c
e
 t
o
 a
d
d
re
s
s
 …
.…
(i
n
s
e
rt
 m
g
t 
is
s
u
e
) 
2
 

 
W
id
e
s
p
re
a
d
 c
o
n
c
e
rn
 o
v
e
r 
In
te
g
ra
te
d
 P
la
n
n
in
g
 A
c
t 
a
s
 g
o
v
e
rn
a
n
c
e
 s
tr
u
c
tu
re
 f
o
r 
p
la
n
n
in
g
 
S
ta
te
 C
o
a
s
ta
l 
P
ro
te
c
ti
o
n
 A
d
v
is
o
ry
 C
o
m
m
it
te
e
 w
a
s
 e
s
ta
b
lis
h
e
d
 t
o
 p
ro
v
id
e
 a
d
v
ic
e
 t
o
 
E
n
v
ir
o
n
m
e
n
ta
l 
P
ro
te
c
ti
o
n
 A
g
e
n
c
y
 a
s
 s
ta
te
 c
o
a
s
ta
l 
p
la
n
s
 w
e
re
 d
e
v
e
lo
p
e
d
 b
u
t 
s
e
e
m
s
 t
o
 
h
a
v
e
 h
a
d
 l
im
it
e
d
 i
n
fl
u
e
n
c
e
. 
P
R
4
…
 t
h
e
re
 i
s
 e
ff
e
c
ti
v
e
 p
e
rf
o
rm
a
n
c
e
 m
o
n
it
o
ri
n
g
 t
o
 
g
a
u
g
e
 p
ro
g
re
s
s
 t
o
w
a
rd
s
 t
h
e
 o
b
je
c
ti
v
e
(s
) 
 
2
 

 
C
o
m
p
lia
n
c
e
 m
o
n
it
o
ri
n
g
 a
n
d
 e
n
fo
rc
e
m
e
n
t 
d
e
fi
c
ie
n
t.
  

 
M
in
im
a
l 
c
o
m
p
lia
n
c
e
 w
it
h
 p
la
n
s
. 

 
M
in
im
a
l 
re
s
o
u
rc
e
s
 f
o
r 
c
o
m
p
lia
n
c
e
 a
c
ti
v
it
ie
s
. 
C
o
s
t 
o
f 
c
o
m
p
lia
n
c
e
 c
o
n
s
id
e
re
d
 p
ro
h
ib
it
iv
e
. 
P
R
5
…
 a
p
p
ro
p
ri
a
te
 t
ra
in
in
g
 i
s
 a
v
a
ila
b
le
 t
o
 t
h
e
 
m
a
n
a
g
in
g
 a
g
e
n
c
ie
s
 t
o
 a
d
d
re
s
s
 .
…
(i
n
s
e
rt
 m
g
t 
is
s
u
e
) 
3
 
G
e
n
e
ra
l 
p
la
n
n
in
g
 t
ra
in
in
g
 o
k
 b
u
t 
p
ro
b
le
m
s
 w
it
h
 s
ta
ff
 t
u
rn
o
v
e
r.
 
P
R
6
…
 m
a
n
a
g
e
m
e
n
t 
o
f.
…
(i
n
s
e
rt
 m
g
t 
is
s
u
e
) 
is
 
c
o
n
s
is
te
n
tl
y
 i
m
p
le
m
e
n
te
d
 a
c
ro
s
s
 t
h
e
 r
e
le
v
a
n
t 
ju
ri
s
d
ic
ti
o
n
s
 
2
 

 
M
a
n
y
 j
u
ri
s
d
ic
ti
o
n
s
 i
n
v
o
lv
e
d
, 
in
c
o
n
s
is
te
n
c
ie
s
 i
n
 d
e
v
e
lo
p
m
e
n
t 
a
n
d
 i
m
p
le
m
e
n
ta
ti
o
n
 o
f 
p
la
n
s
. 
 

 
In
c
o
n
s
is
te
n
c
y
 i
n
 t
h
e
 d
e
c
is
io
n
s
 b
e
in
g
 m
a
d
e
 b
y
 t
h
e
 P
la
n
n
in
g
 a
n
d
 E
n
v
ir
o
n
m
e
n
t 
C
o
u
rt
. 

 
F
in
e
s
 f
o
r 
n
o
n
-c
o
m
p
lia
n
c
e
 a
re
 i
n
a
d
e
q
u
a
te
 t
o
 a
c
t 
a
s
 a
 d
e
te
rr
e
n
t 
fo
r 
n
o
n
-c
o
m
p
lia
n
c
e
. 

 
A
s
s
e
s
s
m
e
n
t 
o
f 
p
ro
je
c
ts
 o
f 
S
ta
te
 S
ig
n
if
ic
a
n
c
e
 u
n
d
e
r 
th
e
 S
ta
te
 D
e
v
e
lo
p
m
e
n
t 
a
n
d
 P
u
b
lic
 
W
o
rk
s
 O
rg
a
n
is
a
ti
o
n
s
 A
c
t 
a
ll 
o
v
e
r-
ri
d
e
 c
u
rr
e
n
t 
L
o
c
a
l 
G
o
v
e
rn
m
e
n
t 
p
la
n
s
 a
n
d
 t
h
e
re
fo
re
 
e
x
p
re
s
s
e
d
 c
o
m
m
u
n
it
y
 d
e
s
ir
e
s
 f
o
r 
fu
tu
re
 d
e
v
e
lo
p
m
e
n
t 
in
 t
h
e
ir
 a
re
a
 (
e
.g
. 
G
re
e
n
fi
e
ld
 
h
o
u
s
in
g
 e
s
ta
te
s
, 
o
ff
ic
e
 b
lo
c
k
s
 o
r 
p
o
rt
s
 a
n
d
 s
h
ip
p
in
g
 f
a
c
ili
ti
e
s
).
 

 
L
a
c
k
 o
f 
c
o
n
s
is
te
n
t 
a
p
p
lic
a
ti
o
n
 o
f 
p
la
n
n
in
g
 b
y
 a
ll 
le
v
e
ls
 o
f 
g
o
v
e
rn
m
e
n
t.
 

 
C
o
n
fu
s
io
n
 i
n
 d
e
le
g
a
ti
o
n
 f
ro
m
 o
n
e
 l
e
v
e
l 
o
f 
g
o
v
e
rn
m
e
n
t 
to
 a
n
o
th
e
r.
 
P
R
7
…
 t
h
e
re
 a
re
 e
ff
e
c
ti
v
e
 p
ro
c
e
s
s
e
s
 a
p
p
lie
d
 t
o
 
re
s
o
lv
e
 d
if
fe
ri
n
g
 v
ie
w
s
/ 
c
o
n
fl
ic
ts
 r
e
g
a
rd
in
g
 
..
…
(i
n
s
e
rt
 m
g
t 
is
s
u
e
) 
3
 

 
M
a
n
y
 a
v
e
n
u
e
s
 a
v
a
ila
b
le
 (
e
.g
. 
P
la
n
n
in
g
 &
 E
n
v
ir
o
n
m
e
n
t 
C
o
u
rt
) 
b
u
t 
c
o
m
m
u
n
it
y
 s
a
ti
s
fa
c
ti
o
n
 
is
 l
o
w
. 

 
E
n
v
ir
o
n
m
e
n
t 
P
ro
te
c
ti
o
n
 a
n
d
 B
io
d
iv
e
rs
it
y
 C
o
n
s
e
rv
a
ti
o
n
 A
c
t 
a
p
p
e
a
l 
m
e
c
h
a
n
is
m
s
 a
re
 n
o
t 
6
6
 
C
o
m
p
o
n
e
n
t 
o
f 
m
a
n
a
g
e
m
e
n
t 
 
 
 
o
ft
e
n
 u
s
e
d
 a
n
d
 l
e
s
s
 a
c
c
e
s
s
ib
le
 f
o
llo
w
in
g
 r
e
c
e
n
t 
le
g
is
la
ti
v
e
 a
m
e
n
d
m
e
n
ts
. 

 
H
ig
h
 c
o
s
ts
 o
n
 b
o
th
 s
id
e
s
. 

 
C
o
m
m
u
n
it
y
 p
la
n
n
in
g
 d
is
p
u
te
 r
e
s
o
lu
ti
o
n
 i
s
 n
o
t 
w
e
ll 
u
ti
lis
e
d
 i
n
 t
h
e
 G
re
a
t 
B
a
rr
ie
r 
R
e
e
f 
c
o
a
s
ta
l 
re
g
io
n
. 

 
A
 m
a
jo
r 
w
e
a
k
n
e
s
s
 o
f 
In
te
g
ra
te
d
 P
la
n
n
in
g
 A
c
t 
is
 t
h
a
t 
it
 h
a
s
 s
h
if
te
d
 t
h
e
 o
n
u
s
 o
f 
p
ro
o
f 
to
 
d
e
m
o
n
s
tr
a
te
 e
c
o
lo
g
ic
a
lly
 s
u
s
ta
in
a
b
le
 d
e
v
e
lo
p
m
e
n
t 
fr
o
m
 t
h
e
 p
ro
p
o
n
e
n
t 
to
 t
h
e
 a
p
p
ro
v
in
g
 
a
g
e
n
c
y
 (
e
s
p
e
c
ia
lly
 a
p
p
lic
a
b
le
 t
o
 L
o
c
a
l 
G
o
v
e
rn
m
e
n
ts
).
 
P
R
8
…
  
c
u
m
u
la
ti
v
e
 i
m
p
a
c
ts
 o
f 
a
c
ti
v
it
ie
s
 a
s
s
o
c
ia
te
d
 
w
it
h
…
…
 (
in
s
e
rt
 m
g
t 
is
s
u
e
) 
a
re
 a
p
p
ro
p
ri
a
te
ly
 
c
o
n
s
id
e
re
d
. 
1
 

 
M
a
jo
r 
p
ro
b
le
m
. 

 
L
a
c
k
 o
f 
p
la
n
s
. 

 
L
a
c
k
 o
f 
to
o
ls
/p
ro
v
is
io
n
s
 t
o
 c
o
n
s
id
e
r 
c
u
m
u
la
ti
v
e
 i
m
p
a
c
ts
. 
P
R
9
..
 t
h
e
 b
e
s
t 
a
v
a
ila
b
le
 b
io
p
h
y
s
ic
a
l 
re
s
e
a
rc
h
 
a
n
d
/o
r 
m
o
n
it
o
ri
n
g
 i
n
fo
rm
a
ti
o
n
 i
s
 a
p
p
lie
d
 
a
p
p
ro
p
ri
a
te
ly
 t
o
 m
a
k
e
 r
e
le
v
a
n
t 
m
a
n
a
g
e
m
e
n
t 
d
e
c
is
io
n
s
 r
e
g
a
rd
in
g
 …
. 
(i
n
s
e
rt
 m
g
t 
is
s
u
e
) 
3
 

 
R
e
q
u
ir
e
m
e
n
ts
 t
h
ro
u
g
h
  
E
n
v
ir
o
n
m
e
n
ta
l 
Im
p
a
c
t 
S
ta
te
m
e
n
t 
p
ro
v
is
io
n
s
 b
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y
 f
o
r 
E
S
D
. 

 
C
o
a
s
ta
l 
Z
o
n
e
 I
n
q
u
ir
y
 1
9
9
2
 w
it
h
 r
e
c
o
m
m
e
n
d
a
ti
o
n
s
 f
o
r 
c
o
a
s
ta
l 
m
a
n
a
g
e
m
e
n
t.
 

 
N
a
ti
o
n
a
l 
In
te
g
ra
te
d
 c
o
a
s
ta
l 
z
o
n
e
 m
a
n
a
g
e
m
e
n
t 
fr
a
m
e
w
o
rk
. 

 
P
re
c
a
u
ti
o
n
a
ry
 p
ri
n
c
ip
le
 a
s
 p
e
r 
E
n
v
ir
o
n
m
e
n
t 
P
ro
te
c
ti
o
n
 a
n
d
 B
io
d
iv
e
rs
it
y
 C
o
n
s
e
rv
a
ti
o
n
 A
c
t 

 
 
P
R
1
3
…
  
re
le
v
a
n
t 
in
te
rn
a
ti
o
n
a
l 
s
ta
n
d
a
rd
s
 a
re
 
id
e
n
ti
fi
e
d
 a
n
d
 b
e
in
g
 m
e
t 
re
g
a
rd
in
g
 …
. 
(i
n
s
e
rt
 m
g
t 
is
s
u
e
) 
2
 

 
W
o
rl
d
 H
e
ri
ta
g
e
 C
o
n
v
e
n
ti
o
n
/G
re
a
t 
B
a
rr
ie
r 
R
e
e
f 
lis
ti
n
g
 &
 E
n
v
ir
o
n
m
e
n
t 
P
ro
te
c
ti
o
n
 a
n
d
 
B
io
d
iv
e
rs
it
y
 C
o
n
s
e
rv
a
ti
o
n
 A
c
t 
tr
ig
g
e
r 
fo
r 
n
a
ti
o
n
a
l 
e
n
v
ir
o
n
m
e
n
ta
l 
s
ig
n
if
ic
a
n
c
e
 (
re
fe
r 
n
a
ti
o
n
a
l 
g
u
id
e
lin
e
s
 o
n
 s
ig
n
if
ic
a
n
c
e
 l
e
v
e
ls
) 

 
A
g
e
n
d
a
 2
1
 L
o
c
a
l 
G
o
v
t 
s
ta
n
d
a
rd
 

 
W
o
rl
d
 H
e
ri
ta
g
e
 d
e
c
is
io
n
 r
e
: 
A
ir
lie
 B
e
a
c
h
 

 
 
C
o
m
p
o
n
e
n
t 
o
f 
m
a
n
a
g
e
m
e
n
t 
 
 
 
O
U
T
P
U
T
S
 
S
c
o
re
 
J
u
s
ti
fi
c
a
ti
o
n
 
O
P
1
..
. 
to
 d
a
te
, 
th
e
 a
c
tu
a
l 
m
a
n
a
g
e
m
e
n
t 
p
ro
g
ra
m
 
(o
r 
a
c
ti
v
it
ie
s
) 
h
a
v
e
 p
ro
g
re
s
s
e
d
 i
n
 a
c
c
o
rd
a
n
c
e
 w
it
h
 
th
e
 p
la
n
n
e
d
 w
o
rk
 p
ro
g
ra
m
 f
o
r 
.…
 (
in
s
e
rt
 m
g
t 
is
s
u
e
) 
 
2
 

 
S
ta
te
 C
o
a
s
ta
l 
P
ro
te
c
ti
o
n
 A
c
t 
p
ro
v
id
e
s
 f
o
r 
re
g
io
n
a
l 
p
la
n
s
 b
u
t 
o
n
ly
 3
 o
f 
9
 h
a
v
e
 b
e
e
n
 
p
ro
d
u
c
e
d
 i
n
 t
h
e
 G
re
a
t 
B
a
rr
ie
r 
R
e
e
f 
c
a
tc
h
m
e
n
t 
o
v
e
r 
1
3
 y
e
a
rs
. 

 
S
ta
te
 a
n
d
 L
o
c
a
l 
G
o
v
e
rn
m
e
n
t 
p
la
n
n
in
g
 f
o
r 
th
e
 c
o
a
s
t 
g
e
n
e
ra
lly
 t
a
k
e
s
 s
ig
n
if
ic
a
n
tl
y
 l
o
n
g
e
r 
th
a
n
 o
ri
g
in
a
lly
 a
n
ti
c
ip
a
te
d
 (
e
.g
. 
c
u
rr
e
n
t 
s
ta
tu
s
 o
f 
a
p
p
ro
v
e
d
 L
o
c
a
l 
G
o
v
e
rn
m
e
n
t 
s
ta
tu
to
ry
 
p
la
n
s
).
 
O
P
2
 .
. 
im
p
le
m
e
n
ta
ti
o
n
 o
f 
m
a
n
a
g
e
m
e
n
t 
d
o
c
u
m
e
n
ts
 
a
n
d
/o
r 
p
ro
g
ra
m
s
 r
e
le
v
a
n
t 
to
.…
..
 (
in
s
e
rt
 m
g
t 
is
s
u
e
) 
h
a
v
e
 p
ro
g
re
s
s
e
d
 i
n
 a
c
c
o
rd
a
n
c
e
 w
it
h
 t
im
e
fr
a
m
e
s
 
s
p
e
c
if
ie
d
 i
n
 t
h
o
s
e
 d
o
c
u
m
e
n
ts
 
2
 

 
R
e
g
io
n
a
l 
p
la
n
s
 n
o
t 
d
e
v
e
lo
p
e
d
. 
O
P
3
..
. 
th
e
 r
e
s
u
lt
s
 (
in
 O
P
1
 a
b
o
v
e
) 
h
a
v
e
 a
c
h
ie
v
e
d
 
th
e
ir
 s
ta
te
d
 m
a
n
a
g
e
m
e
n
t 
o
b
je
c
ti
v
e
s
 
2
 

 
P
la
n
s
 a
n
d
 r
e
p
o
rt
s
 p
re
p
a
re
d
, 
b
u
t 
n
o
t 
e
ff
e
c
ti
v
e
 i
n
 t
e
rm
s
 o
f 
in
te
g
ra
te
d
 c
o
a
s
ta
l 
d
e
v
e
lo
p
m
e
n
t.
 
O
P
4
..
. 
to
 d
a
te
, 
p
ro
d
u
c
ts
 o
r 
s
e
rv
ic
e
s
 h
a
v
e
 b
e
e
n
 
p
ro
d
u
c
e
d
 i
n
 a
c
c
o
rd
a
n
c
e
 w
it
h
 t
h
e
 s
ta
te
d
 
m
a
n
a
g
e
m
e
n
t 
o
b
je
c
ti
v
e
s
 f
o
r 
…
. 
 (
in
s
e
rt
 m
g
t 
is
s
u
e
) 
2
 

 
R
e
g
io
n
a
l 
p
la
n
s
 n
o
t 
d
e
v
e
lo
p
e
d
. 
O
P
5
..
. 
th
e
 k
n
o
w
le
d
g
e
 b
a
s
e
 f
o
r 
.…
 (
in
s
e
rt
 m
g
t 
is
s
u
e
) 
w
it
h
in
 a
g
e
n
c
ie
s
 h
a
s
 i
n
c
re
a
s
e
d
 o
v
e
r 
th
e
 l
a
s
t 
3
-5
 y
e
a
rs
. 
3
 

 
G
e
n
e
ra
l 
im
p
ro
v
e
m
e
n
t 
in
 b
io
p
h
y
s
ic
a
l 
a
n
d
 s
o
c
io
-e
c
o
n
o
m
ic
 d
a
ta
, 
k
n
o
w
le
d
g
e
 o
f 
im
p
a
c
ts
 e
tc
. 

 
W
e
tl
a
n
d
 d
a
ta
b
a
s
e
. 
O
P
6
..
 t
h
e
 k
n
o
w
le
d
g
e
 b
a
s
e
 f
o
r.
…
(i
n
s
e
rt
 m
g
t 
is
s
u
e
) 
in
 t
h
e
 w
id
e
r 
c
o
m
m
u
n
it
y
 h
a
s
 i
n
c
re
a
s
e
d
 o
v
e
r 
th
e
 l
a
s
t 
3
-5
 y
e
a
rs
. 
3
 

 
G
e
n
e
ra
l 
im
p
ro
v
e
m
e
n
t 
in
 b
io
p
h
y
s
ic
a
l 
a
n
d
 s
o
c
io
-e
c
o
n
o
m
ic
 d
a
ta
, 
k
n
o
w
le
d
g
e
 o
f 
im
p
a
c
ts
 e
tc
. 
O
U
T
C
O
M
E
S
 
S
c
o
re
 
J
u
s
ti
fi
c
a
ti
o
n
 
O
C
1
…
th
e
 r
e
le
v
a
n
t 
m
a
n
a
g
in
g
 a
g
e
n
c
ie
s
 a
re
 t
o
 d
a
te
 
e
ff
e
c
ti
v
e
ly
 a
d
d
re
s
s
in
g
 .
…
(i
n
s
e
rt
 m
g
t 
is
s
u
e
) 
a
n
d
 
m
o
v
in
g
 t
o
w
a
rd
s
 t
h
e
 a
tt
a
in
m
e
n
t 
o
f 
th
e
 d
e
s
ir
e
d
 
o
u
tc
o
m
e
s
. 
2
 

 
D
e
s
p
it
e
 p
ro
g
re
s
s
 i
n
 p
ro
te
c
ti
n
g
 s
o
m
e
 c
o
a
s
ta
l 
re
g
io
n
s
 t
h
e
 o
v
e
ra
ll 
la
c
k
 o
f 
p
la
n
s
 a
n
d
 
im
p
le
m
e
n
ta
ti
o
n
 i
s
 p
ro
b
le
m
a
ti
c
. 
 

 
D
e
s
ir
e
d
 o
u
tc
o
m
e
s
 a
re
 n
o
t 
c
le
a
rl
y
 a
rt
ic
u
la
te
d
 (
e
.g
. 
th
e
 C
o
m
m
o
n
w
e
a
lt
h
 d
o
e
s
 n
o
t 
h
a
v
e
 a
 
d
e
s
ir
e
d
 o
u
tc
o
m
e
 f
o
r 
th
e
 G
re
a
t 
B
a
rr
ie
r 
R
e
e
f 
c
o
a
s
t)
. 

 
M
u
lt
ip
le
 l
e
v
e
ls
 o
f 
p
la
n
s
, 
w
h
e
n
 a
p
p
lie
d
, 
c
a
n
 h
a
v
e
 c
o
n
fl
ic
ti
n
g
 o
b
je
c
ti
v
e
s
 a
n
d
 o
u
tc
o
m
e
s
. 

 
W
h
e
re
 o
u
tc
o
m
e
s
 a
re
 a
rt
ic
u
la
te
d
 (
e
.g
. 
th
e
 S
ta
te
 C
o
a
s
ta
l 
M
a
n
a
g
e
m
e
n
t 
P
la
n
s
),
 p
ro
g
re
s
s
 
h
a
s
 b
e
e
n
 m
ix
e
d
. 

 
C
o
a
s
ta
l 
p
la
n
s
 h
a
v
e
 e
ff
e
c
ti
v
e
ly
 p
ro
te
c
te
d
 m
a
n
y
 k
e
y
 h
a
b
it
a
ts
 a
n
d
 a
re
a
s
 c
o
n
ti
g
u
o
u
s
 w
it
h
 t
h
e
 
G
re
a
t 
B
a
rr
ie
r 
R
e
e
f,
 b
u
t 
g
a
p
s
 e
x
is
t 
a
n
d
 e
v
e
n
 w
h
e
re
 t
h
e
re
 a
re
 p
la
n
s
 (
e
.g
. 
k
n
o
w
n
 p
la
n
n
in
g
 
fa
ilu
re
s
 i
n
c
lu
d
e
: 
E
a
rl
 H
ill
; 
E
lla
 B
a
y
 (
s
le
e
p
e
r 
d
e
v
e
lo
p
m
e
n
t)
; 
M
u
d
d
y
 B
a
y
 W
h
it
s
u
n
d
a
y
s
; 
a
n
d
 
F
a
ls
e
 C
a
p
e
).
 

 
C
o
n
ti
n
u
e
 t
o
 i
n
te
n
s
if
y
 d
e
v
e
lo
p
m
e
n
t 
in
 r
is
k
-p
ro
n
e
 a
re
a
s
 w
it
h
 L
o
c
a
l 
G
o
v
e
rn
m
e
n
ts
 c
u
rr
e
n
tl
y
 
u
n
a
b
le
 t
o
 m
in
im
is
e
 r
is
k
. 

 
F
ra
g
m
e
n
te
d
 m
a
n
a
g
e
m
e
n
t 
o
f 
c
o
a
s
ta
l 
is
s
u
e
s
 i
n
 t
h
e
 G
re
a
t 
B
a
rr
ie
r 
R
e
e
f 
c
a
tc
h
m
e
n
t.
 
6
8
 
C
o
m
p
o
n
e
n
t 
o
f 
m
a
n
a
g
e
m
e
n
t 
 
 
 

 
C
o
n
fl
ic
t 
b
e
tw
e
e
n
 t
h
e
 c
u
rr
e
n
t 
S
ta
te
 G
o
v
e
rn
m
e
n
t 
p
o
lic
y
 o
f 
e
n
c
o
u
ra
g
in
g
 p
o
p
u
la
ti
o
n
 g
ro
w
th
 
b
u
t 
p
u
s
h
in
g
 i
t 
n
o
rt
h
. 
O
C
2
…
 
th
e
 
o
u
tp
u
ts
 
re
la
ti
n
g
 
to
 
 
.…
…
 
(i
n
s
e
rt
 
m
g
t 
is
s
u
e
) 
a
re
 
o
n
 
tr
a
c
k
 
to
 
e
n
s
u
re
 
th
e
 
v
a
lu
e
s
 
o
f 
th
e
 
G
re
a
t 
B
a
rr
ie
r 
R
e
e
f 
a
re
 p
ro
te
c
te
d
 (
re
fe
r 
C
O
1
) 
2
 

 
P
o
p
u
la
ti
o
n
 i
n
 t
h
e
 G
re
a
t 
B
a
rr
ie
r 
R
e
e
f 
c
a
tc
h
m
e
n
t 
is
 i
n
c
re
a
s
in
g
 r
a
p
id
ly
 w
it
h
o
u
t 
c
o
n
s
id
e
ra
ti
o
n
 
o
f 
h
o
w
 t
h
e
y
 w
ill
 u
s
e
 t
h
e
 m
a
ri
n
e
 p
a
rk
. 

 
D
e
s
p
it
e
 p
ro
g
re
s
s
 i
n
 p
ro
te
c
ti
n
g
 s
o
m
e
 c
o
a
s
ta
l 
re
g
io
n
s
 t
h
e
 o
v
e
ra
ll 
la
c
k
 o
f 
p
la
n
 a
n
d
 
im
p
le
m
e
n
ta
ti
o
n
 i
s
 p
ro
b
le
m
a
ti
c
 .
 

 
G
o
o
d
 e
x
a
m
p
le
s
 o
f 
p
ro
g
re
s
s
 i
n
c
lu
d
e
: 
th
e
 Q
u
e
e
n
s
la
n
d
 F
is
h
w
a
y
 P
ro
g
ra
m
, 
H
a
lif
a
x
 B
a
y
 
w
e
tl
a
n
d
s
. 
H
a
lif
a
x
 B
a
y
 w
e
tl
a
n
d
s
 w
e
re
 i
d
e
n
ti
fi
e
d
 a
s
 a
 k
e
y
 c
o
a
s
ta
l 
s
it
e
 a
n
d
 s
u
b
s
e
q
u
e
n
tl
y
 
p
ro
te
c
te
d
 b
y
 t
h
e
 S
ta
te
 a
s
 a
 n
a
ti
o
n
a
l 
p
a
rk
. 

 
T
h
e
re
 i
s
 n
o
 p
la
n
 f
o
r 
th
e
 s
iz
e
 a
n
d
 l
o
c
a
ti
o
n
 o
f 
c
o
m
m
e
rc
ia
l 
p
o
rt
s
 o
r 
p
u
b
lic
 m
a
ri
n
a
s
. 

 
T
h
e
re
 i
s
 a
 r
a
n
g
e
 o
f 
e
x
is
ti
n
g
 s
le
e
p
e
r 
c
o
a
s
ta
l 
d
e
v
e
lo
p
m
e
n
t 
a
p
p
ro
v
a
ls
 c
u
rr
e
n
tl
y
 i
n
 p
la
c
e
 b
u
t 
a
re
 y
e
t 
to
 b
e
 a
c
ti
v
a
te
d
 t
h
a
t 
m
a
y
 l
e
a
d
 t
o
 f
u
rt
h
e
r 
d
e
g
ra
d
a
ti
o
n
 o
f 
th
e
 G
re
a
t 
B
a
rr
ie
r 
R
e
e
f 
c
o
a
s
ta
l 
z
o
n
e
. 

 
C
u
rr
e
n
t 
p
la
n
n
in
g
 a
n
d
 a
s
s
e
s
s
m
e
n
t 
p
ro
c
e
s
s
e
s
 h
a
v
e
 n
o
t 
a
c
h
ie
v
e
d
 E
S
D
. 
O
C
3
..
. 
 t
h
e
 o
u
tp
u
ts
 (
re
fe
r 
O
P
1
 &
 3
) 
fo
r…
. 
(i
n
s
e
rt
 
m
g
t 
is
s
u
e
) 
a
re
 r
e
d
u
c
in
g
 t
h
e
 m
a
jo
r 
ri
s
k
s
 a
n
d
 t
h
e
 
th
re
a
ts
 t
o
 t
h
e
 G
re
a
t 
B
a
rr
ie
r 
R
e
e
f 
1
 

 
L
im
it
e
d
 p
o
s
it
iv
e
 o
u
tc
o
m
e
s
. 

 
L
a
c
k
 o
f 
e
ff
e
c
ti
v
e
 p
la
n
n
in
g
 l
e
a
d
in
g
 t
o
 i
n
a
p
p
ro
p
ri
a
te
 c
o
a
s
ta
l 
d
e
v
e
lo
p
m
e
n
ts
, 
w
h
ic
h
 i
s
 
in
c
re
a
s
in
g
 r
is
k
s
. 
O
C
4
..
. 
u
s
e
 o
f 
th
e
 G
re
a
t 
B
a
rr
ie
r 
R
e
e
f 
re
la
ti
n
g
 t
o
  
.…
(i
n
s
e
rt
 m
g
t 
is
s
u
e
) 
is
 d
e
m
o
n
s
tr
a
b
ly
 
e
n
v
ir
o
n
m
e
n
ta
lly
 s
u
s
ta
in
a
b
le
 
1
 

 
L
im
it
e
d
 p
o
s
it
iv
e
 o
u
tc
o
m
e
s
. 

 
L
a
c
k
 o
f 
e
ff
e
c
ti
v
e
 p
la
n
n
in
g
 l
e
a
d
in
g
 t
o
 i
n
a
p
p
ro
p
ri
a
te
 c
o
a
s
ta
l 
d
e
v
e
lo
p
m
e
n
ts
, 
w
h
ic
h
 i
s
 
in
c
re
a
s
in
g
 r
is
k
s
. 
O
C
5
..
. 
u
s
e
 o
f 
th
e
 G
re
a
t 
B
a
rr
ie
r 
R
e
e
f 
re
la
ti
n
g
 t
o
  
.…
(i
n
s
e
rt
 m
g
t 
is
s
u
e
) 
is
 d
e
m
o
n
s
tr
a
b
ly
 e
c
o
n
o
m
ic
a
lly
 
s
u
s
ta
in
a
b
le
 
3
 

 
D
e
v
e
lo
p
e
rs
 a
re
 m
a
k
in
g
 m
o
n
e
y
. 

 
L
o
c
a
l 
c
o
u
n
c
ils
 a
re
 e
x
p
a
n
d
in
g
. 

 
H
is
to
ry
 o
f 
fa
ile
d
 d
e
v
e
lo
p
m
e
n
ts
 a
s
 w
e
ll 
o
v
e
r 
ti
m
e
 e
.g
. 
re
s
o
rt
s
. 
Q
u
e
s
ti
o
n
a
b
le
 n
e
t 
b
e
n
e
fi
ts
 t
o
 
c
o
m
m
u
n
it
ie
s
. 

 
*s
c
o
re
 i
s
 b
a
s
e
d
 o
n
 l
a
c
k
 o
f 
p
la
n
n
in
g
 d
o
c
u
m
e
n
ta
ti
o
n
 t
o
 i
n
d
ic
a
te
 a
n
y
th
in
g
 b
u
t 
e
c
o
n
o
m
ic
 
s
u
s
ta
in
a
b
ili
ty
 i
n
 t
h
e
 s
h
o
rt
 t
e
rm
. 

 
In
s
u
ra
n
c
e
 c
o
m
p
a
n
ie
s
 b
e
c
o
m
in
g
 h
e
s
it
a
n
t 
in
 a
re
a
s
 l
ik
e
ly
 t
o
 b
e
 s
e
v
e
re
ly
 i
m
p
a
c
te
d
 b
y
 c
lim
a
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 c
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c
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c
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b
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p
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 m
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 f
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c
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 m
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c
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 f
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c
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c
ti
o
n
 a
n
d
 B
io
d
iv
e
rs
it
y
 C
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c
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R
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c
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 b
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 C
h
a
n
g
e
 

 
“O
u
tl
o
o
k
” 
R
e
p
o
rt
 p
ro
v
id
e
s
 a
n
 o
p
p
o
rt
u
n
it
y 
to
 d
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 c
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 p
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c
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 c
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c
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c
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 f
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 c
h
a
n
g
in
g
 
p
ri
o
ri
ti
e
s
 i
n
 f
o
rw
a
rd
 p
ro
je
c
ti
o
n
s
 (
e
.g
. 
e
ff
ic
ie
n
c
y
 g
a
in
s
) 

 
W
o
rk
 d
e
m
a
n
d
s
 g
ro
w
in
g
 w
it
h
o
u
t 
c
o
m
m
e
n
s
u
ra
te
 g
ro
w
th
 i
n
 r
e
s
o
u
rc
in
g
 
IN
3
…
th
e
 c
u
rr
e
n
t 
h
u
m
a
n
 r
e
s
o
u
rc
e
s
 w
it
h
in
 t
h
e
 
m
a
n
a
g
in
g
 o
rg
a
n
is
a
ti
o
n
s
 a
re
 a
d
e
q
u
a
te
 t
o
 m
e
e
t 
s
p
e
c
if
ic
 m
a
n
a
g
e
m
e
n
t 
o
b
je
c
ti
v
e
s
 (
re
fe
r 
to
 P
L
4
) 
to
 
a
d
d
re
s
s
 …
.…
(i
n
s
e
rt
 m
g
t 
is
s
u
e
) 
3
 

 
L
im
it
e
d
, 
e
s
p
e
c
ia
lly
 f
o
r 
c
o
m
p
lia
n
c
e
 m
o
n
it
o
ri
n
g
, 
s
to
c
k
 a
s
s
e
s
s
m
e
n
t 
m
a
n
a
g
e
m
e
n
t 
a
n
d
 
re
s
e
a
rc
h
 
IN
4
…
th
e
 c
u
rr
e
n
t 
h
u
m
a
n
 r
e
s
o
u
rc
e
s
 w
it
h
in
 t
h
e
 
m
a
n
a
g
in
g
 o
rg
a
n
is
a
ti
o
n
s
 a
re
 s
e
c
u
re
 (
o
n
g
o
in
g
, 
o
r 
a
t 
le
a
s
t 
s
e
c
u
re
 f
o
r 
th
e
 n
e
x
t 
3
 y
e
a
rs
) 
to
 a
d
d
re
s
s
 
.…
(i
n
s
e
rt
 m
g
t 
is
s
u
e
) 
3
 

 
A
s
 s
e
c
u
re
 a
s
 c
a
n
 b
e
 e
x
p
e
c
te
d
 
C
o
m
p
o
n
e
n
t 
o
f 
m
a
n
a
g
e
m
e
n
t 
 
 
 
IN
5
…
 t
h
e
 r
ig
h
t 
s
k
ill
 s
e
ts
 a
n
d
 e
x
p
e
rt
is
e
 a
re
 
c
u
rr
e
n
tl
y
 a
v
a
ila
b
le
 t
o
 t
h
e
 m
a
n
a
g
in
g
 o
rg
a
n
is
a
ti
o
n
s
 
to
 a
d
d
re
s
s
 .
…
(i
n
s
e
rt
 m
g
t 
is
s
u
e
) 
3
 

 
G
e
n
e
ra
ll
y
 g
o
o
d
 s
k
ill
 s
e
ts
 a
n
d
 e
x
p
e
rt
is
e
 i
n
 f
is
h
e
ri
e
s
 m
a
n
a
g
e
m
e
n
t 
a
n
d
 r
e
s
e
a
rc
h
 b
o
d
ie
s
 

 
H
ig
h
 t
u
rn
o
v
e
r 
o
f 
s
ta
ff
 i
n
 f
is
h
e
ri
e
s
 a
g
e
n
c
ie
s
 a
 p
ro
b
le
m
 
IN
6
…
 t
h
e
 n
e
c
e
s
s
a
ry
 b
io
p
h
y
s
ic
a
l 
in
fo
rm
a
ti
o
n
 i
s
 
c
u
rr
e
n
tl
y 
a
v
a
ila
b
le
 t
o
 a
d
d
re
s
s
 .
…
(i
n
s
e
rt
 m
g
t 
is
s
u
e
) 
2
 

 
E
x
te
n
s
iv
e
 b
io
p
h
y
s
ic
a
l 
in
fo
rm
a
ti
o
n
 i
s
 n
o
t 
a
v
a
ila
b
le
 i
n
 a
ll 
a
re
a
s
 t
o
 a
d
d
re
s
s
 f
is
h
e
ri
e
s
 
m
a
n
a
g
e
m
e
n
t 
in
 t
h
e
 G
re
a
t 
B
a
rr
ie
r 
R
e
e
f 
fr
o
m
 a
g
e
n
c
ie
s
 a
n
d
 r
e
s
e
a
rc
h
e
rs
; 
c
h
a
lle
n
g
e
 i
s
 t
o
 
a
d
d
re
s
s
 k
n
o
w
n
 g
a
p
s
 w
it
h
in
 e
x
is
ti
n
g
 r
e
s
o
u
rc
e
s
. 
 

 
T
h
e
 b
a
s
is
 f
o
r 
a
s
s
e
s
s
m
e
n
t 
o
f 
s
to
c
k
s
 a
n
d
 e
c
o
lo
g
ic
a
l 
im
p
a
c
ts
 h
a
s
 i
m
p
ro
v
e
d
 i
n
 r
e
c
e
n
t 
y
e
a
rs
, 
la
rg
e
ly
 a
s
 a
 r
e
s
u
lt
 o
f 
C
o
o
p
e
ra
ti
v
e
 R
e
s
e
a
rc
h
 C
e
n
tr
e
s
 a
n
d
 M
a
ri
n
e
 a
n
d
 T
ro
p
ic
a
l 
S
c
ie
n
c
e
 
R
e
s
e
a
rc
h
 F
a
c
ili
ty
 p
ro
g
ra
m
s
. 
 

 
H
o
w
e
v
e
r,
 a
c
tu
a
l 
k
n
o
w
le
d
g
e
 o
f 
s
to
c
k
s
 a
n
d
 f
u
n
d
in
g
 f
o
r 
o
n
g
o
in
g
 a
s
s
e
s
s
m
e
n
ts
 i
s
 s
ti
ll 
v
e
ry
 
lim
it
e
d
 

 
E
n
v
ir
o
n
m
e
n
t 
P
ro
te
c
ti
o
n
 a
n
d
 B
io
d
iv
e
rs
it
y
 C
o
n
s
e
rv
a
ti
o
n
 A
c
t 
fi
s
h
e
ri
e
s
 a
s
s
e
s
s
m
e
n
t 
p
ro
c
e
s
s
 
h
a
s
 a
ls
o
 b
e
e
n
 s
ig
n
if
ic
a
n
t 
d
ri
v
e
r 
fo
r 
a
c
h
ie
v
in
g
 t
h
is
 

 
S
ig
n
if
ic
a
n
t 
p
ro
b
le
m
s
 w
it
h
 a
m
o
u
n
t,
 a
c
c
u
ra
c
y
 a
n
d
 a
v
a
ila
b
ili
ty
 o
f 
in
fo
rm
a
ti
o
n
 t
o
 m
a
n
a
g
e
rs
 
IN
7
 .
. 
th
e
 n
e
c
e
s
s
a
ry
 s
o
c
io
-e
c
o
n
o
m
ic
 i
n
fo
rm
a
ti
o
n
 i
s
 
c
u
rr
e
n
tl
y 
a
v
a
ila
b
le
 t
o
 a
d
d
re
s
s
 .
…
(i
n
s
e
rt
 m
g
t 
is
s
u
e
) 
2
 

 
B
a
s
ic
 u
n
d
e
rs
ta
n
d
in
g
 o
f 
e
x
te
rn
a
lit
ie
s
 o
f 
fi
s
h
in
g
 (
 
o
m
m
..
, 
re
c
) 
re
: 
re
s
o
u
rc
e
s
 b
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d
 a
n
d
 a
p
p
lie
d
 i
n
 m
a
n
a
g
e
m
e
n
t 
re
g
im
e
s
 (
s
ta
tu
s
 r
e
p
o
rt
s
, 
E
n
v
ir
o
n
m
e
n
t 
P
ro
te
c
ti
o
n
 a
n
d
 B
io
d
iv
e
rs
it
y
 C
o
n
s
e
rv
a
ti
o
n
 A
c
t 
re
q
u
ir
e
m
e
n
ts
, 
b
io
re
g
io
n
s
).
  

 
D
a
ta
 s
y
n
th
e
s
is
: 
E
.g
. 
A
la
n
a
 G
re
c
h
 s
p
a
ti
a
l 
ri
s
k
 a
s
s
e
s
s
m
e
n
t 
w
it
h
 G
IS
: 
s
e
a
g
ra
s
s
, 
d
u
g
o
n
g
 
s
ig
h
ti
n
g
s
, 
e
ff
o
rt
 i
n
 E
a
s
t 
C
o
a
s
t 
In
s
h
o
re
 F
in
fi
s
h
 F
is
h
e
ry
, 
s
tr
a
n
d
in
g
s
. 

 
 
P
R
9
..
 t
h
e
 b
e
s
t 
a
v
a
ila
b
le
 b
io
p
h
y
s
ic
a
l 
re
s
e
a
rc
h
 
a
n
d
/o
r 
m
o
n
it
o
ri
n
g
 i
n
fo
rm
a
ti
o
n
 i
s
 a
p
p
lie
d
 
a
p
p
ro
p
ri
a
te
ly
 t
o
 m
a
k
e
 r
e
le
v
a
n
t 
m
a
n
a
g
e
m
e
n
t 
d
e
c
is
io
n
s
 r
e
g
a
rd
in
g
 …
. 
(i
n
s
e
rt
 m
g
t 
is
s
u
e
) 
2
 

 
M
o
n
it
o
ri
n
g
 r
e
s
o
u
rc
e
s
 p
ri
o
ri
ti
s
e
d
 t
o
 i
m
p
ro
v
e
 m
a
n
a
g
e
m
e
n
t 
d
e
c
is
io
n
s
 

 
E
x
te
n
s
iv
e
 r
e
s
e
a
rc
h
 p
ro
g
ra
m
, 
e
s
p
e
c
ia
lly
 a
ro
u
n
d
 c
o
m
m
e
rc
ia
l 
fi
s
h
e
ri
e
s
 

 
M
a
ri
n
e
 a
n
d
 T
ro
p
ic
a
l 
S
c
ie
n
c
e
s
 R
e
s
e
a
rc
h
 F
a
c
ili
ty
, 
A
IM
S
 a
n
d
 C
S
IR
O
 p
ro
g
ra
m
s
 

 
V
e
s
s
e
l 
M
o
n
it
o
ri
n
g
 S
y
s
te
m
 d
a
ta
 

 
N
e
e
d
 b
e
tt
e
r 
s
y
s
te
m
 o
f 
in
te
ra
c
ti
o
n
s
 b
e
tw
e
e
n
 m
a
n
a
g
e
rs
 a
n
d
 r
e
s
e
a
rc
h
e
s
 t
o
 d
e
te
rm
in
e
 
in
fo
rm
a
ti
o
n
 n
e
e
d
s
 f
o
r 
m
a
n
a
g
e
m
e
n
t 
8
2
 
C
o
m
p
o
n
e
n
t 
o
f 
m
a
n
a
g
e
m
e
n
t 
 
 
 

 
S
to
c
k
 a
s
s
e
s
s
m
e
n
t 
in
fo
rm
a
ti
o
n
 d
e
fi
c
ie
n
t 

 
N
e
e
d
 b
e
tt
e
r 
s
y
s
te
m
s
 a
n
d
 m
e
c
h
a
n
is
m
s
 t
o
 i
n
c
o
rp
o
ra
te
 l
o
c
a
l 
k
n
o
w
le
d
g
e
 
P
R
1
0
 .
. 
th
e
 b
e
s
t 
a
v
a
ila
b
le
 s
o
c
io
-e
c
o
n
o
m
ic
 
re
s
e
a
rc
h
 a
n
d
/o
r 
m
o
n
it
o
ri
n
g
 i
n
fo
rm
a
ti
o
n
 i
s
 a
p
p
lie
d
 
a
p
p
ro
p
ri
a
te
ly
 t
o
 m
a
k
e
 r
e
le
v
a
n
t 
m
a
n
a
g
e
m
e
n
t 
d
e
c
is
io
n
s
 r
e
g
a
rd
in
g
 …
. 
(i
n
s
e
rt
 m
g
t 
is
s
u
e
) 
2
 

 
C
o
m
m
e
rc
ia
l 
s
e
c
to
r 
d
e
c
is
io
n
s
 b
y
 f
is
h
e
ri
e
s
 m
a
n
a
g
e
rs
 b
a
s
e
d
 o
n
 l
im
it
e
d
 e
c
o
n
o
m
ic
 d
a
ta
 
a
v
a
ila
b
le
. 

 
L
o
n
g
e
r 
te
rm
 s
o
c
ia
l 
a
s
p
e
c
ts
 n
o
t 
w
e
ll 
a
d
d
re
s
s
e
d
 b
e
c
a
u
s
e
 o
f 
a
 l
a
c
k
 o
f 
s
tr
a
te
g
ic
 v
is
io
n
. 

 
T
h
e
 b
e
s
t 
a
v
a
ila
b
le
 i
n
fo
rm
a
ti
o
n
 i
s
 v
a
ri
a
b
ly
 a
p
p
lie
d
, 
b
u
t 
s
o
m
e
 c
ri
ti
c
a
l 
d
a
ta
 a
re
a
s
 a
c
tu
a
lly
 
„n
o
t 
a
v
a
ila
b
le
‟ 
ie
 s
tr
a
te
g
ic
 s
c
a
le
 a
n
d
 e
n
v
ir
o
n
m
e
n
ta
l 
e
c
o
n
o
m
ic
 v
a
lu
e
. 
P
R
1
1
…
 t
h
e
 b
e
s
t 
a
v
a
ila
b
le
 t
ra
d
it
io
n
a
l 
(I
n
d
ig
e
n
o
u
s
) 
k
n
o
w
le
d
g
e
 i
s
 a
p
p
lie
d
 a
p
p
ro
p
ri
a
te
ly
 t
o
 m
a
k
e
 
re
le
v
a
n
t 
m
a
n
a
g
e
m
e
n
t 
d
e
c
is
io
n
s
 r
e
g
a
rd
in
g
 …
. 
(i
n
s
e
rt
 m
g
t 
is
s
u
e
) 
1
 

 
V
e
ry
 l
im
it
e
d
 i
n
fo
rm
a
ti
o
n
 a
v
a
ila
b
le
 

 
N
o
 e
v
id
e
n
c
e
 o
f 
u
s
e
 
P
R
1
2
…
  
re
le
v
a
n
t 
n
a
ti
o
n
a
l 
s
ta
n
d
a
rd
s
 a
re
 i
d
e
n
ti
fi
e
d
 
a
n
d
 b
e
in
g
 m
e
t 
re
g
a
rd
in
g
 …
. 
(i
n
s
e
rt
 m
g
t 
is
s
u
e
) 
4
 

 
E
n
v
ir
o
n
m
e
n
t 
P
ro
te
c
ti
o
n
 a
n
d
 B
io
d
iv
e
rs
it
y
 C
o
n
s
e
rv
a
ti
o
n
 A
c
t 
G
u
id
e
lin
e
s
 &
 a
s
s
e
s
s
m
e
n
ts
; 
 

 
D
P
IF
 A
n
n
u
a
l 
s
ta
tu
s
 r
e
p
o
rt
s
: 
c
o
n
d
it
io
n
s
 o
n
 t
h
e
 E
n
v
ir
o
n
m
e
n
t 
P
ro
te
c
ti
o
n
 a
n
d
 B
io
d
iv
e
rs
it
y
 
C
o
n
s
e
rv
a
ti
o
n
 A
c
t 
a
c
c
re
d
it
a
ti
o
n
 a
re
 b
e
in
g
 c
o
n
d
it
io
n
a
lly
/i
n
te
g
ra
ti
v
e
ly
 m
e
t.
  

 
E
n
v
ir
o
n
m
e
n
t 
P
ro
te
c
ti
o
n
 a
n
d
 B
io
d
iv
e
rs
it
y
 C
o
n
s
e
rv
a
ti
o
n
 A
c
t 
S
u
s
ta
in
a
b
le
 F
is
h
e
ri
e
s
 
A
s
s
e
s
s
m
e
n
t 
G
u
id
e
lin
e
s
 p
ic
k
 u
p
 i
n
te
rn
a
ti
o
n
a
l 
re
q
u
ir
e
m
e
n
ts
 i
n
 g
e
n
e
ra
l 
te
rm
s
 

 
C
o
u
n
c
il 
o
f 
A
u
s
tr
a
lia
n
 G
o
v
e
rn
m
e
n
t 
(C
O
A
G
) 
a
g
re
e
m
e
n
ts
: 
e
.g
. 
N
a
ti
o
n
a
l 
C
o
m
p
e
ti
ti
o
n
 P
o
lic
y
 
c
h
a
n
g
e
s
 t
o
 l
ic
e
n
s
in
g
 r
e
g
im
e
s
 b
y
 D
e
p
a
rt
m
e
n
t 
o
f 
P
ri
m
a
ry
 I
n
d
u
s
tr
ie
s
 a
n
d
 F
is
h
e
ri
e
s
; 
 

 
N
a
tu
ra
l 
R
e
s
o
u
rc
e
 M
a
n
a
g
e
m
e
n
t 
M
in
is
te
ri
a
l 
C
o
u
n
c
il
 

 
G
o
o
d
 c
o
v
e
ra
g
e
/i
m
p
le
m
e
n
ta
ti
o
n
 a
n
d
 i
m
p
ro
v
e
m
e
n
ts
 i
n
 c
o
m
p
lia
n
c
e
 w
it
h
 
n
a
ti
o
n
a
l/
in
te
rn
a
ti
o
n
a
l 
s
ta
n
d
a
rd
s
 

 
N
a
ti
o
n
a
l 
a
g
re
e
m
e
n
ts
 o
n
 b
io
s
e
c
u
ri
ty
 

 
N
a
ti
o
n
a
l 
re
c
o
v
e
ry
 p
la
n
 s
ta
n
d
a
rd
s
 m
a
y
 n
o
t 
b
e
 m
e
t.
 

 
 
P
R
1
3
…
  
re
le
v
a
n
t 
in
te
rn
a
ti
o
n
a
l 
s
ta
n
d
a
rd
s
 a
re
 
id
e
n
ti
fi
e
d
 a
n
d
 b
e
in
g
 m
e
t 
re
g
a
rd
in
g
 …
. 
(i
n
s
e
rt
 m
g
t 
is
s
u
e
) 
3
 

 
C
IT
E
S
/C
o
n
v
e
n
ti
o
n
 o
n
 M
ig
ra
to
ry
 S
p
e
c
ie
s
 c
o
n
v
e
n
e
d
 i
n
 g
e
n
e
ra
l 
te
rm
s
 b
y
 E
n
v
ir
o
n
m
e
n
t 
P
ro
te
c
ti
o
n
 a
n
d
 B
io
d
iv
e
rs
it
y
 C
o
n
s
e
rv
a
ti
o
n
 A
c
t 
s
u
s
ta
in
a
b
le
 f
is
h
e
ri
e
s
 a
s
s
e
s
s
m
e
n
ts
 

 
E
S
D
 p
ri
n
c
ip
le
s
 b
e
in
g
 m
e
t 
in
 r
e
la
ti
o
n
 t
o
 s
o
m
e
 f
is
h
e
ri
e
s
 b
u
t 
n
o
t 
a
ll
 

 
Im
p
ro
v
e
d
 a
s
 a
 r
e
s
u
lt
 o
f 
R
e
p
re
s
e
n
ta
ti
v
e
 A
re
a
s
 P
ro
g
ra
m
 

 
H
o
w
e
v
e
r 
n
o
 r
e
a
l 
a
c
c
o
u
n
t 
ta
k
e
n
 o
f 
W
o
rl
d
 H
e
ri
ta
g
e
 A
re
a
 s
ta
tu
s
 b
y
 D
e
p
a
rt
m
e
n
t 
o
f 
P
ri
m
a
ry
 
In
d
u
s
tr
ie
s
 a
n
d
 F
is
h
e
ri
e
s
–
 n
e
e
d
 t
o
 s
e
t 
a
 h
ig
h
e
r 
s
ta
n
d
a
rd
 o
f 
o
p
e
ra
ti
o
n
 i
n
 a
 W
H
A
 t
o
 a
c
h
ie
v
e
 
b
e
s
t 
p
ra
c
ti
c
e
 f
is
h
in
g
 
O
U
T
P
U
T
S
 
S
c
o
re
 
J
u
s
ti
fi
c
a
ti
o
n
 
O
P
1
…
 t
o
 d
a
te
, 
th
e
 a
c
tu
a
l 
m
a
n
a
g
e
m
e
n
t 
p
ro
g
ra
m
 
(o
r 
a
c
ti
v
it
ie
s
) 
h
a
v
e
 p
ro
g
re
s
s
e
d
 i
n
 a
c
c
o
rd
a
n
c
e
 w
it
h
 
th
e
 p
la
n
n
e
d
 w
o
rk
 p
ro
g
ra
m
 f
o
r 
.…
 (
in
s
e
rt
 m
g
t 
is
s
u
e
) 
 
3
 

 
M
a
n
a
g
e
m
e
n
t 
p
ro
g
ra
m
 f
o
c
u
s
s
e
d
 m
o
s
tl
y
 o
n
 c
o
m
m
e
rc
ia
l 
s
e
c
to
r.
 F
o
r 
th
is
 s
e
c
to
r,
 
m
a
n
a
g
e
m
e
n
t 
a
c
ti
v
it
ie
s
 a
re
 p
la
n
n
e
d
 a
n
d
 u
n
d
e
rt
a
k
e
n
 o
n
 a
 f
is
h
e
ry
-b
y
-f
is
h
e
ry
 b
a
s
is
. 

 
P
la
n
n
in
g
 f
ra
m
e
w
o
rk
s
 a
re
 q
u
it
e
 p
re
s
c
ri
p
ti
v
e
 w
h
ic
h
 g
iv
e
s
 c
e
rt
a
in
ty
 b
u
t 
c
re
a
te
s
 i
n
fl
e
x
ib
ili
ty
 

 
M
a
n
y
 m
a
n
a
g
e
m
e
n
t 
p
ro
g
ra
m
s
 h
a
v
e
 p
ro
g
re
s
s
e
d
 a
s
 d
e
ta
ile
d
 i
n
 A
S
D
 b
u
t 
s
o
m
e
 e
x
p
e
c
ta
ti
o
n
s
 
a
n
d
 p
ro
g
ra
m
s
 u
n
re
a
lis
ti
c
 i
n
 t
e
rm
s
 o
f 
re
s
o
u
rc
e
s
 a
v
a
ila
b
le
 
C
o
m
p
o
n
e
n
t 
o
f 
m
a
n
a
g
e
m
e
n
t 
 
 
 
O
P
2
 .
. 
im
p
le
m
e
n
ta
ti
o
n
 o
f 
m
a
n
a
g
e
m
e
n
t 
d
o
c
u
m
e
n
ts
 
a
n
d
/o
r 
p
ro
g
ra
m
s
 r
e
le
v
a
n
t 
to
.…
..
 (
in
s
e
rt
 m
g
t 
is
s
u
e
) 
h
a
v
e
 p
ro
g
re
s
s
e
d
 i
n
 a
c
c
o
rd
a
n
c
e
 w
it
h
 t
im
e
fr
a
m
e
s
 
s
p
e
c
if
ie
d
 i
n
 t
h
o
s
e
 d
o
c
u
m
e
n
ts
 
2
 

 
T
a
k
e
s
 a
 l
o
n
g
 t
im
e
 t
o
 g
e
t 
p
la
n
s
/p
o
lic
ie
s
/l
e
g
is
la
ti
o
n
 i
n
 p
la
c
e
. 
O
n
c
e
 i
n
 p
la
c
e
 t
h
o
u
g
h
, 
im
p
le
m
e
n
ta
ti
o
n
 d
o
e
s
 o
c
c
u
r 
in
 a
c
c
o
rd
a
n
c
e
 w
it
h
 s
ta
te
d
 t
im
e
fr
a
m
e
s
. 
 

 
D
P
IF
 h
a
v
e
 t
o
 r
e
v
ie
w
 a
ll 
p
la
n
s
 e
v
e
ry
 1
0
 y
e
a
rs
; 
P
e
rf
o
rm
a
n
c
e
 m
a
n
a
g
e
m
e
n
t 
s
y
s
te
m
s
 3
 
m
o
n
th
 t
im
e
ta
b
le
 f
o
r 
a
 „
re
s
p
o
n
s
e
‟,
 w
h
ic
h
 m
ig
h
t 
ju
s
t 
b
e
 a
 r
e
v
ie
w
 t
o
 s
e
e
 w
h
a
t 
re
s
p
o
n
s
e
 i
s
 
m
o
s
t 
a
p
p
ro
p
ri
a
te
. 

 
 
O
P
3
..
. 
th
e
 r
e
s
u
lt
s
 (
in
 O
P
1
 a
b
o
v
e
) 
h
a
v
e
 a
c
h
ie
v
e
d
 
th
e
ir
 s
ta
te
d
 m
a
n
a
g
e
m
e
n
t 
o
b
je
c
ti
v
e
s
 
2
 

 
D
D
M
 C
o
m
p
lia
n
c
e
 w
o
rk
 p
ro
g
ra
m
 -
 P
a
tc
h
y
 e
s
p
e
c
ia
lly
 i
n
 r
e
m
o
te
 a
re
a
s
 e
.g
. 
n
o
rt
h
 o
f 
C
o
o
k
to
w
n
 

 
M
o
re
 w
o
rk
 r
e
q
u
ir
e
d
 o
n
 s
p
e
c
ie
s
 v
u
ln
e
ra
b
le
 t
o
 o
v
e
rf
is
h
in
g
, 
p
ro
te
c
te
d
 s
p
e
c
ie
s
 i
n
te
ra
c
ti
o
n
s
; 
b
y
c
a
tc
h
. 
T
h
is
 i
s
 a
 c
h
a
lle
n
g
e
 g
iv
e
n
 e
x
is
ti
n
g
 r
e
s
o
u
rc
e
s
 &
 n
u
m
b
e
r 
o
f 
jo
b
s
 t
o
 b
e
 d
o
n
e
 

 
R
e
fe
r 
to
 A
S
D
 T
a
b
le
s
 1
 a
n
d
 2
 c
o
m
m
e
rc
ia
l 
c
a
tc
h
 t
re
n
d
s
 a
n
d
 C
P
U
E
 

 
H
a
v
e
 n
o
t 
g
e
n
e
ra
lly
 a
c
h
ie
v
e
d
 e
c
o
n
o
m
ic
 o
b
je
c
ti
v
e
s
 

 
C
u
m
u
la
ti
v
e
, 
re
g
io
n
a
l 
a
n
d
 c
lim
a
te
 c
h
a
n
g
e
 m
a
n
a
g
e
m
e
n
t 
o
b
je
c
ti
v
e
s
 h
a
v
e
 n
o
t 
b
e
e
n
 
e
s
ta
b
lis
h
e
d
 y
e
t 
O
P
4
..
. 
to
 d
a
te
, 
p
ro
d
u
c
ts
 o
r 
s
e
rv
ic
e
s
 h
a
v
e
 b
e
e
n
 
p
ro
d
u
c
e
d
 i
n
 a
c
c
o
rd
a
n
c
e
 w
it
h
 t
h
e
 s
ta
te
d
 
m
a
n
a
g
e
m
e
n
t 
o
b
je
c
ti
v
e
s
 f
o
r 
…
. 
 (
in
s
e
rt
 m
g
t 
is
s
u
e
) 
4
 

 
In
fo
rm
in
g
 p
u
b
lic
 a
b
o
u
t 
ru
le
s
: 
z
o
n
in
g
 m
a
p
s
, 
G
P
S
 p
ro
d
u
c
ts
, 
D
P
IF
 r
a
n
g
e
 o
f 
b
a
g
/s
iz
e
 l
im
it
 
p
ro
d
u
c
ts
: 
c
a
le
n
d
a
r 
in
 a
c
c
o
rd
a
n
c
e
 w
it
h
 o
b
je
c
ti
v
e
s
 

 
F
R
e
e
f 
A
d
v
is
o
ry
 C
o
m
m
it
te
e
: 
A
n
n
u
a
l 
re
p
o
rt
s
, 
s
ta
tu
s
 r
e
p
o
rt
s
, 
e
d
u
c
a
ti
o
n
a
l 
m
a
te
ri
a
l,
 V
M
S
, 
e
n
fo
rc
e
m
e
n
t/
c
o
m
p
lia
n
c
e
, 
d
a
ta
 f
ro
m
 l
o
g
b
o
o
k
s
. 
F
ro
m
 a
n
 i
n
d
u
s
tr
y
 p
e
rs
p
e
c
ti
v
e
 t
h
e
 i
s
s
u
e
s
 
a
re
 n
o
t 
b
e
in
g
 a
d
d
re
s
s
e
d
 w
it
h
in
 t
im
e
fr
a
m
e
s
 r
e
le
v
a
n
t 
to
 i
n
d
u
s
tr
y
. 
O
ft
e
n
 n
e
w
 m
a
n
a
g
e
m
e
n
t 
a
rr
a
n
g
e
m
e
n
ts
 a
re
 n
o
t 
c
o
s
te
d
 e
ff
e
c
ti
v
e
ly
 i
n
to
 p
la
n
s
 a
n
d
 h
e
n
c
e
 t
h
e
 c
o
n
s
e
q
u
e
n
c
e
s
 o
f 
m
a
n
a
g
e
m
e
n
t 
a
re
 n
o
t 
fu
lly
 r
e
c
o
g
n
is
e
d
. 
O
P
5
..
. 
th
e
 k
n
o
w
le
d
g
e
 b
a
s
e
 f
o
r 
.…
 (
in
s
e
rt
 m
g
t 
is
s
u
e
) 
w
it
h
in
 a
g
e
n
c
ie
s
 h
a
s
 i
n
c
re
a
s
e
d
 o
v
e
r 
th
e
 l
a
s
t 
3
-5
 y
e
a
rs
. 
3
 

 
S
ig
n
if
ic
a
n
tl
y
 –
 t
h
ro
u
g
h
 r
e
s
e
a
rc
h
 a
n
d
 m
o
n
it
o
ri
n
g
; 
th
e
re
 a
re
 k
n
o
w
le
d
g
e
 g
a
p
s
 w
h
ic
h
 i
n
 m
a
n
y
 
in
s
ta
n
c
e
s
 a
re
 b
e
in
g
 a
d
d
re
s
s
e
d
 

 
K
n
o
w
le
d
g
e
 c
o
u
ld
 b
e
 u
s
e
d
 m
o
re
 e
ff
e
c
ti
v
e
ly
 
O
P
6
..
 t
h
e
 k
n
o
w
le
d
g
e
 b
a
s
e
 f
o
r.
…
(i
n
s
e
rt
 m
g
t 
is
s
u
e
) 
in
 t
h
e
 w
id
e
r 
c
o
m
m
u
n
it
y
 h
a
s
 i
n
c
re
a
s
e
d
 o
v
e
r 
th
e
 l
a
s
t 
3
-5
 y
e
a
rs
. 
3
 

 
G
re
a
t 
B
a
rr
ie
r 
R
e
e
f 
M
a
ri
n
e
 P
a
rk
 a
n
d
 D
e
p
a
rt
m
e
n
t 
o
f 
P
ri
m
a
ry
 I
n
d
u
s
tr
ie
s
 a
n
d
 F
is
h
e
ri
e
s
 
p
la
n
n
in
g
 a
n
d
 e
x
te
n
s
io
n
 p
ro
g
ra
m
s
 

 
Im
p
ro
v
e
d
 k
n
o
w
le
d
g
e
 a
s
 a
 r
e
s
u
lt
 o
f 
c
o
n
s
u
lt
a
ti
o
n
 f
o
r 
m
a
n
a
g
e
m
e
n
t 
c
h
a
n
g
e
s
 

 
N
e
e
d
 t
o
 f
in
d
 b
e
tt
e
r 
w
a
y
s
 t
o
 d
is
s
e
m
in
a
te
 i
n
fo
rm
a
ti
o
n
 e
.g
. 
th
ro
u
g
h
 f
o
s
te
ri
n
g
 s
e
c
to
ra
l 
c
h
a
m
p
io
n
s
 
O
U
T
C
O
M
E
S
 
S
c
o
re
 
J
u
s
ti
fi
c
a
ti
o
n
 
O
C
1
…
th
e
 r
e
le
v
a
n
t 
m
a
n
a
g
in
g
 a
g
e
n
c
ie
s
 a
re
 t
o
 d
a
te
 
e
ff
e
c
ti
v
e
ly
 a
d
d
re
s
s
in
g
 .
…
(i
n
s
e
rt
 m
g
t 
is
s
u
e
) 
a
n
d
 
m
o
v
in
g
 t
o
w
a
rd
s
 t
h
e
 a
tt
a
in
m
e
n
t 
o
f 
th
e
 d
e
s
ir
e
d
 
o
u
tc
o
m
e
s
. 
2
 

 
Q
u
e
e
n
s
la
n
d
 f
is
h
e
ri
e
s
 m
e
e
ti
n
g
 E
n
v
ir
o
n
m
e
n
t 
P
ro
te
c
ti
o
n
 a
n
d
 B
io
d
iv
e
rs
it
y
 C
o
n
s
e
rv
a
ti
o
n
 A
c
t 
a
p
p
ro
v
a
l 
c
o
n
d
it
io
n
s
 a
n
d
 p
ro
g
re
s
s
in
g
 r
e
c
o
m
m
e
n
d
a
ti
o
n
s
. 

 
H
o
w
e
v
e
r,
 f
o
r 
o
th
e
r 
s
e
c
to
rs
 s
u
c
h
 a
s
 r
e
c
re
a
ti
o
n
a
l 
fi
s
h
in
g
, 
th
e
 d
e
s
ir
e
s
 o
u
tc
o
m
e
s
 h
a
v
e
 n
o
t 
b
e
e
n
 d
e
s
c
ri
b
e
d
. 
P
u
b
lic
 e
x
p
e
c
ta
ti
o
n
s
 o
f 
th
e
 o
u
tc
o
m
e
s
 f
ro
m
 f
is
h
in
g
 w
it
h
in
 t
h
e
 G
re
a
t 
B
a
rr
ie
r 
R
e
e
f 
M
a
ri
n
e
 P
a
rk
 a
re
 s
im
ila
rl
y
 p
o
o
rl
y
 d
o
c
u
m
e
n
te
d
. 

 
N
e
e
d
 t
o
 a
lig
n
 f
is
h
e
ri
e
s
 m
g
t 
m
o
re
 c
lo
s
e
ly
 w
it
h
 R
A
P
 t
o
 a
c
h
ie
v
e
 o
u
tc
o
m
e
s
 f
o
r 
G
re
a
t 
B
a
rr
ie
r 
R
e
e
f 

 
M
e
a
s
u
ri
n
g
 m
o
v
e
m
e
n
t 
to
w
a
rd
s
 o
u
tc
o
m
e
s
 i
s
 g
e
n
e
ra
lly
 h
a
m
p
e
re
d
 b
y
 a
 l
a
c
k
 o
f 
m
o
n
it
o
ri
n
g
 
8
4
 
C
o
m
p
o
n
e
n
t 
o
f 
m
a
n
a
g
e
m
e
n
t 
 
 
 
a
n
d
 i
n
fo
rm
a
ti
o
n
. 

 
M
a
n
a
g
e
m
e
n
t 
g
e
n
e
ra
lly
 f
o
c
u
s
s
e
d
 o
n
 p
ro
b
le
m
 s
o
lv
in
g
 c
u
rr
e
n
t 
is
s
u
e
s
 a
n
d
 r
e
fo
rm
in
g
 
s
tr
u
c
tu
ra
l 
a
rr
a
n
g
e
m
e
n
ts
 w
it
h
in
 c
o
m
m
e
rc
ia
l 
fi
s
h
e
ri
e
s
. 
 

 
C
o
n
s
id
e
ra
b
le
 c
o
n
c
e
rn
 o
v
e
r 
s
o
m
e
 f
is
h
e
ri
e
s
 (
e
.g
. 
E
a
s
t 
C
o
a
s
t 
In
s
h
o
re
 F
in
fi
s
h
 F
is
h
e
ry
) 
 

 
P
h
y
s
ic
a
l 
h
a
b
it
a
t 
is
 w
e
ll 
p
ro
te
c
te
d
 &
 m
it
ig
a
te
d
 m
o
s
t 
im
p
a
c
ts
 f
ro
m
 f
is
h
in
g
. 
M
a
jo
r 
c
o
n
c
e
rn
 i
s
 
a
b
o
u
t 
w
a
te
r 
q
u
a
lit
y
 &
 c
lim
a
te
 c
h
a
n
g
e
. 

 
A
b
ili
ty
 t
o
 r
e
s
p
o
n
d
 t
o
 e
x
te
rn
a
l 
e
c
o
n
o
m
ic
 d
ri
v
e
rs
 e
.g
. 
c
lim
a
te
 c
h
a
n
g
e
 (
p
lu
s
 e
n
v
ir
o
n
m
e
n
ta
l)
, 
fu
e
l,
 e
x
c
h
a
n
g
e
 r
a
te
s
, 
is
 l
im
it
e
d
. 
O
C
2
…
 t
h
e
 o
u
tp
u
ts
 r
e
la
ti
n
g
 t
o
  
.…
…
 (
in
s
e
rt
 m
g
t 
is
s
u
e
) 
a
re
 o
n
 t
ra
c
k
 t
o
 e
n
s
u
re
 t
h
e
 v
a
lu
e
s
 o
f 
th
e
 
G
re
a
t 
B
a
rr
ie
r 
R
e
e
f 
a
re
 p
ro
te
c
te
d
 (
re
fe
r 
C
O
1
) 
2
 

 
H
a
v
e
 m
o
u
n
ti
n
g
 p
re
s
s
u
re
s
 (
e
.g
. 
g
ro
w
in
g
 r
e
c
 f
is
h
in
g
 u
s
e
) 
a
n
d
 t
h
e
 c
h
a
lle
n
g
e
s
 (
c
u
m
u
la
ti
v
e
 
e
ff
e
c
ts
) 
th
a
t 
b
ri
n
g
s
 t
o
 f
is
h
e
ri
e
s
 m
a
n
a
g
e
m
e
n
t 
 

 
C
o
n
c
e
rn
 o
v
e
r 
re
c
 f
is
h
e
ry
 

 
C
o
n
c
e
rn
 r
e
m
a
in
s
 a
b
o
u
t 
s
o
m
e
 s
p
e
c
ie
s
 o
f 
s
ig
n
if
ic
a
n
t 
c
o
n
s
e
rv
a
ti
o
n
 i
n
te
re
s
t 
e
g
 s
h
a
rk
s
 a
n
d
 
ra
y
s
 

 
S
ig
n
if
ic
a
n
t 
d
a
ta
 d
e
fi
c
ie
n
c
ie
s
 m
a
k
e
s
 a
s
s
e
s
s
m
e
n
t 
o
f 
m
a
n
y
 s
p
e
c
ie
s
 p
o
p
u
la
ti
o
n
 d
if
fi
c
u
lt
  
O
C
3
..
. 
 t
h
e
 o
u
tp
u
ts
 (
re
fe
r 
O
P
1
 &
 3
) 
fo
r…
. 
(i
n
s
e
rt
 
m
g
t 
is
s
u
e
) 
a
re
 r
e
d
u
c
in
g
 t
h
e
 m
a
jo
r 
ri
s
k
s
 a
n
d
 t
h
e
 
th
re
a
ts
 t
o
 t
h
e
 G
re
a
t 
B
a
rr
ie
r 
R
e
e
f 
3
 

 
M
a
n
a
g
e
m
e
n
t 
s
y
s
te
m
s
 a
re
 n
o
t 
a
d
a
p
ti
v
e
 e
n
o
u
g
h
 t
o
 d
e
a
l 
w
it
h
 t
h
e
 p
a
c
e
 o
f 
c
h
a
n
g
e
/p
re
s
s
u
re
 
th
a
t 
is
 h
a
p
p
e
n
in
g
 D
o
t 
p
o
in
ts
 p
ro
v
id
e
d
  

 
C
o
m
p
lia
n
c
e
 r
is
k
/s
ta
ti
s
ti
c
s
 f
ro
m
 D
a
y
-t
o
-D
a
y
 M
a
n
a
g
e
m
e
n
t 
C
o
o
rd
in
a
ti
o
n
 U
n
it
. 

 
N
e
w
 r
e
s
e
a
rc
h
 t
h
a
t 
in
v
e
s
ti
g
a
te
s
 r
is
k
s
 f
ro
m
 f
is
h
in
g
 a
re
 b
e
in
g
 i
n
c
o
rp
o
ra
te
d
 w
h
e
re
 
a
p
p
ro
p
ri
a
te
 (
e
.g
. 
P
it
c
h
e
r 
e
t 
a
l.
 G
re
a
t 
B
a
rr
ie
r 
R
e
e
f 
s
e
a
b
e
d
 b
io
d
iv
e
rs
it
y
 r
e
p
o
rt
 

 
T
h
e
 G
re
a
t 
B
a
rr
ie
r 
R
e
e
f 
h
a
s
 m
a
n
y
 s
p
e
c
ie
s
 a
t 
ri
s
k
 f
ro
m
 f
is
h
in
g
 

 
S
o
m
e
 f
is
h
e
ri
e
s
 h
a
v
e
 s
ig
n
if
ic
a
n
tl
y
 r
e
d
u
c
e
d
 t
h
e
 m
a
jo
r 
ri
s
k
s
 e
.g
. 
tr
a
w
lin
g
, 
w
h
e
re
 a
s
 f
o
r 
o
th
e
r 
fi
s
h
e
ri
e
s
 m
a
jo
r 
ri
s
k
s
 s
ti
ll 
e
x
is
t.
 
O
C
4
..
. 
u
s
e
 o
f 
th
e
 G
re
a
t 
B
a
rr
ie
r 
R
e
e
f 
re
la
ti
n
g
 t
o
  
.…
(i
n
s
e
rt
 m
g
t 
is
s
u
e
) 
is
 d
e
m
o
n
s
tr
a
b
ly
 
e
n
v
ir
o
n
m
e
n
ta
lly
 s
u
s
ta
in
a
b
le
 
3
 

 
C
o
m
m
e
rc
ia
l 
fi
s
h
e
ri
e
s
 o
p
e
ra
ti
n
g
 i
n
 t
h
e
 G
re
a
t 
B
a
rr
ie
r 
R
e
e
f 
a
re
 a
c
c
re
d
it
e
d
 a
g
a
in
s
t 
n
a
ti
o
n
a
l 
s
u
s
ta
in
a
b
ili
ty
 g
u
id
e
lin
e
s
; 
D
P
I&
F
 r
e
p
o
rt
. 
 H
o
w
e
v
e
r,
 t
h
is
 d
o
e
s
 n
o
t 
s
p
e
c
if
ic
a
lly
 a
d
d
re
s
s
 t
h
e
 
W
H
A
 v
a
lu
e
s
 

 
R
e
c
re
a
ti
o
n
a
l 
fi
s
h
in
g
 i
s
 p
o
o
rl
y
 q
u
a
n
ti
fi
e
d
 a
n
d
 i
n
c
re
a
s
in
g
 t
re
n
d
s
 a
re
 l
ik
e
ly
 t
o
 p
o
s
e
 a
 
m
a
n
a
g
e
m
e
n
t 
c
h
a
lle
n
g
e
 t
o
 e
n
s
u
re
 c
o
n
ti
n
u
e
d
 s
u
s
ta
in
a
b
ili
ty
. 

 
P
e
rf
o
rm
a
n
c
e
 i
n
d
ic
a
to
rs
 d
e
v
e
lo
p
e
d
/d
ra
ft
e
d
 f
o
r 
fi
s
h
e
ri
e
s
 (
a
lt
h
o
u
g
h
 n
o
t 
G
re
a
t 
B
a
rr
ie
r 
R
e
e
f 
s
p
e
c
if
ic
) 

 
S
o
m
e
 k
n
o
w
le
d
g
e
 g
a
p
s
 r
e
la
ti
n
g
 t
o
 s
u
s
ta
in
a
b
ili
ty
 o
f 
n
o
n
-t
a
rg
e
t 
s
p
e
c
ie
s
/c
o
m
p
o
n
e
n
ts
 a
re
 
b
e
in
g
 a
d
d
re
s
s
e
d
 (
b
y
c
a
tc
h
).
 A
 n
u
m
b
e
r 
o
f 
s
p
e
c
ie
s
, 
m
o
s
tl
y
 n
o
w
 p
ro
te
c
te
d
, 
h
a
v
e
 s
h
o
w
n
 
s
ig
n
if
ic
a
n
t 
fi
s
h
in
g
-r
e
la
te
d
 p
o
p
u
la
ti
o
n
 d
e
c
lin
e
s
 t
h
ro
u
g
h
 t
im
e
. 

 
In
d
e
p
e
n
d
e
n
t 
m
o
n
it
o
ri
n
g
 t
o
 a
s
s
e
s
s
 e
n
v
ir
o
n
m
e
n
ta
l 
s
u
s
ta
in
a
b
ili
ty
 i
s
 l
im
it
e
d
 

 
C
o
n
c
e
rn
s
 r
e
m
a
in
 a
b
o
u
t 
th
e
 s
c
a
le
 o
f 
s
o
m
e
 i
m
p
a
c
ts
 (
lo
c
a
lis
e
d
 u
n
s
u
s
ta
in
a
b
le
 h
a
rv
e
s
ti
n
g
) 
a
n
d
 t
h
e
 i
s
s
u
e
 o
f 
c
u
m
u
la
ti
v
e
 i
m
p
a
c
ts
 
O
C
5
..
. 
u
s
e
 o
f 
th
e
 G
re
a
t 
B
a
rr
ie
r 
R
e
e
f 
re
la
ti
n
g
 t
o
  
.…
(i
n
s
e
rt
 m
g
t 
is
s
u
e
) 
is
 d
e
m
o
n
s
tr
a
b
ly
 e
c
o
n
o
m
ic
a
lly
 
s
u
s
ta
in
a
b
le
 
2
 

 
E
x
te
rn
a
l 
m
a
rk
e
t 
in
fl
u
e
n
c
e
s
 a
n
d
 c
o
s
ts
 o
f 
p
ro
d
u
c
ti
o
n
 a
re
 m
a
k
in
g
 s
o
m
e
 f
is
h
e
ri
e
s
 o
p
e
ra
ti
n
g
 
w
it
h
in
 t
h
e
 G
re
a
t 
B
a
rr
ie
r 
R
e
e
f 
u
n
v
ia
b
le
. 
R
e
c
re
a
ti
o
n
a
l 
fi
s
h
in
g
 o
n
 t
h
e
 o
th
e
r 
h
a
n
d
 i
s
 a
n
 
im
p
o
rt
a
n
t 
c
o
n
tr
ib
u
to
r 
to
 e
c
o
n
o
m
ic
 s
u
s
ta
in
a
b
ili
ty
 o
f 
re
g
io
n
a
l 
c
o
m
m
u
n
it
ie
s
. 

 
L
it
tl
e
 e
c
o
n
o
m
ic
 d
a
ta
 i
s
 c
o
lle
c
te
d
 f
o
r 
fi
s
h
in
g
 a
c
ti
v
it
ie
s
 –
 e
s
p
e
c
ia
lly
 t
h
e
 f
lo
w
-o
n
 a
s
p
e
c
ts
 f
o
r 
C
o
m
p
o
n
e
n
t 
o
f 
m
a
n
a
g
e
m
e
n
t 
 
 
 
a
ll 
s
e
c
to
rs
 

 
C
h
e
c
k
 Q
u
e
e
n
s
la
n
d
 D
e
p
a
rt
m
e
n
t 
o
f 
P
ri
m
a
ry
 I
n
d
u
s
tr
ie
s
 a
n
d
 F
is
h
e
ri
e
s
 
O
C
6
..
. 
u
s
e
 o
f 
th
e
 G
re
a
t 
B
a
rr
ie
r 
R
e
e
f 
re
la
ti
n
g
 t
o
  
.…
(i
n
s
e
rt
 m
g
t 
is
s
u
e
) 
h
a
s
 d
e
m
o
n
s
tr
a
b
ly
 e
n
h
a
n
c
e
d
 
c
o
m
m
u
n
it
y
 u
n
d
e
rs
ta
n
d
in
g
 a
n
d
/o
r 
e
n
jo
y
m
e
n
t 
3
 

 
F
is
h
in
g
 f
ro
m
 a
ll 
s
e
c
to
rs
 i
s
 l
ik
e
ly
 t
o
 h
a
v
e
 l
a
rg
e
, 
b
u
t 
u
n
q
u
a
n
ti
fi
e
d
 s
o
c
io
/c
o
m
m
u
n
it
y
 b
e
n
e
fi
ts
. 
M
e
a
s
u
re
s
 h
a
v
e
 y
e
t 
to
 b
e
 d
e
v
e
lo
p
e
d
 f
o
r 
th
is
. 

 
F
is
h
e
rs
 u
n
d
e
rs
ta
n
d
in
g
 o
f 
th
e
 G
re
a
t 
B
a
rr
ie
r 
R
e
e
f 
a
n
d
 e
n
jo
y
m
e
n
t 
b
y
 f
is
h
e
rs
 i
s
 e
n
h
a
n
c
e
d
 b
y
 
g
o
in
g
 f
is
h
in
g
; 
w
h
ile
 e
x
p
e
ri
e
n
c
e
s
 o
f 
n
o
n
 f
is
h
e
rs
 c
a
n
 b
e
 r
e
d
u
c
e
d
 i
n
 s
o
m
e
 a
re
a
s
 b
y
 f
is
h
in
g
 
im
p
a
c
ts
 (
e
.g
. 
b
y
c
a
tc
h
, 
in
s
h
o
re
 s
tr
a
n
d
in
g
s
) 
O
C
7
..
. 
th
e
 r
e
le
v
a
n
t 
m
a
n
a
g
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e
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re
 a
 r
a
n
g
e
 o
f 
in
d
iv
id
u
a
l 
in
it
ia
ti
v
e
s
 (
e
.g
. 
Z
o
n
in
g
 P
la
n
s
, 
P
o
M
s
 a
n
d
 s
it
e
 
m
a
n
a
g
e
m
e
n
t 
a
rr
a
n
g
e
m
e
n
ts
) 
th
a
t 
a
re
 r
o
u
ti
n
e
ly
 i
m
p
le
m
e
n
te
d
 t
o
 t
h
e
 e
x
te
n
t 
th
a
t 
th
e
y
 
m
a
n
a
g
e
 r
e
c
re
a
ti
o
n
. 
 

 
H
o
w
e
v
e
r 
th
e
re
 i
s
 n
o
 o
v
e
ra
rc
h
in
g
 s
tr
a
te
g
y
 f
o
r 
m
a
n
a
g
in
g
 r
e
c
re
a
ti
o
n
a
l 
u
s
e
 o
n
 t
h
e
 G
re
a
t 
B
a
rr
ie
r 
R
e
e
f.
 

 
T
h
e
re
 i
s
 a
 s
tr
u
c
tu
re
d
 w
o
rk
 p
ro
g
ra
m
 f
o
r 
th
e
 D
a
y
 t
o
 D
a
y
 M
a
n
a
g
e
m
e
n
t 
fo
r 
m
a
n
a
g
in
g
 t
h
e
 
G
re
a
t 
B
a
rr
ie
r 
R
e
e
f.
 
C
o
m
p
o
n
e
n
t 
o
f 
m
a
n
a
g
e
m
e
n
t 
 
 
 
O
P
4
..
. 
to
 d
a
te
, 
p
ro
d
u
c
ts
 o
r 
s
e
rv
ic
e
s
 h
a
v
e
 b
e
e
n
 
p
ro
d
u
c
e
d
 i
n
 a
c
c
o
rd
a
n
c
e
 w
it
h
 t
h
e
 s
ta
te
d
 
m
a
n
a
g
e
m
e
n
t 
o
b
je
c
ti
v
e
s
 f
o
r 
…
. 
 (
in
s
e
rt
 m
g
t 
is
s
u
e
) 
4
 

 
D
e
s
p
it
e
 l
a
c
k
 o
f 
ta
rg
e
te
d
 m
a
n
a
g
e
m
e
n
t 
o
b
je
c
ti
v
e
s
, 
q
u
a
lit
y
 p
ro
d
u
c
ts
 a
n
d
 s
e
rv
ic
e
s
 h
a
v
e
 
b
e
e
n
 p
ro
v
id
e
d
. 
O
P
5
..
. 
th
e
 k
n
o
w
le
d
g
e
 b
a
s
e
 f
o
r 
.…
 (
in
s
e
rt
 m
g
t 
is
s
u
e
) 
w
it
h
in
 a
g
e
n
c
ie
s
 h
a
s
 i
n
c
re
a
s
e
d
 o
v
e
r 
th
e
 l
a
s
t 
3
-5
 y
e
a
rs
. 
3
 

 
G
e
n
e
ra
l 
in
c
re
a
s
e
, 
e
s
p
e
c
ia
lly
 t
h
ro
u
g
h
 r
e
g
io
n
a
l 
s
ta
ff
 e
n
g
a
g
e
m
e
n
t 
in
 c
o
m
m
u
n
it
y
 e
v
e
n
ts
  

 
R
e
c
e
n
t 
in
v
e
s
tm
e
n
t 
in
 r
e
s
e
a
rc
h
 o
n
 r
e
c
re
a
ti
o
n
a
l 
u
s
e
 i
s
 i
n
c
re
a
s
in
g
 t
h
e
 k
n
o
w
le
d
g
e
 b
a
s
e
 
O
P
6
..
 t
h
e
 k
n
o
w
le
d
g
e
 b
a
s
e
 f
o
r.
…
(i
n
s
e
rt
 m
g
t 
is
s
u
e
) 
in
 t
h
e
 w
id
e
r 
c
o
m
m
u
n
it
y
 h
a
s
 i
n
c
re
a
s
e
d
 o
v
e
r 
th
e
 l
a
s
t 
3
-5
 y
e
a
rs
. 
3
 

 
G
e
n
e
ra
l 
in
c
re
a
s
e
 t
h
a
n
k
s
 t
o
 i
n
fo
rm
a
ti
o
n
 a
v
a
ila
b
ili
ty
 i
n
 r
a
n
g
e
 o
f 
m
e
d
ia
, 
L
o
c
a
l 
M
a
ri
n
e
 
A
d
v
is
o
ry
 C
o
m
m
it
te
e
s
 e
tc
. 

 
R
e
c
e
n
t 
in
v
e
s
tm
e
n
t 
in
 r
e
s
e
a
rc
h
 o
n
 r
e
c
re
a
ti
o
n
a
l 
u
s
e
 i
s
 i
n
c
re
a
s
in
g
 t
h
e
 k
n
o
w
le
d
g
e
 b
a
s
e
 
O
U
T
C
O
M
E
S
 
S
c
o
re
 
C
o
m
m
e
n
ts
 
O
C
1
…
th
e
 r
e
le
v
a
n
t 
m
a
n
a
g
in
g
 a
g
e
n
c
ie
s
 a
re
 t
o
 d
a
te
 
e
ff
e
c
ti
v
e
ly
 a
d
d
re
s
s
in
g
 .
…
(i
n
s
e
rt
 m
g
t 
is
s
u
e
) 
a
n
d
 
m
o
v
in
g
 t
o
w
a
rd
s
 t
h
e
 a
tt
a
in
m
e
n
t 
o
f 
th
e
 d
e
s
ir
e
d
 
o
u
tc
o
m
e
s
. 
3
 

 
R
e
c
re
a
ti
o
n
a
l 
u
s
e
 g
e
n
e
ra
lly
 a
 l
o
w
e
r 
p
ri
o
ri
ty
 t
h
a
n
 t
o
u
r 
o
p
e
ra
ti
o
n
s
. 

 
T
h
e
 F
e
rn
b
a
c
h
 r
e
p
o
rt
 h
a
s
 p
ro
v
id
e
d
 a
 g
a
p
 a
n
a
ly
s
is
 t
o
 g
a
in
 u
n
d
e
rs
ta
n
d
in
g
 o
f 
re
c
re
a
ti
o
n
a
l 
u
s
e
 a
n
d
 w
ill
 a
s
s
is
t 
m
a
n
a
g
e
m
e
n
t 
fo
c
u
s
 
O
C
2
…
 t
h
e
 o
u
tp
u
ts
 r
e
la
ti
n
g
 t
o
  
.…
…
 (
in
s
e
rt
 m
g
t 
is
s
u
e
) 
a
re
 o
n
 t
ra
c
k
 t
o
 e
n
s
u
re
 t
h
e
 v
a
lu
e
s
 o
f 
th
e
 
G
re
a
t 
B
a
rr
ie
r 
R
e
e
f 
a
re
 p
ro
te
c
te
d
 (
re
fe
r 
C
O
1
) 
3
 

 
Z
o
n
in
g
 p
la
n
s
, 
P
o
M
s
 a
n
d
 g
u
id
e
lin
e
s
. 

 
L
im
it
e
d
 i
n
fr
a
s
tr
u
c
tu
re
 (
e
.g
. 
m
o
o
ri
n
g
s
)a
v
a
ila
b
le
 t
o
 e
n
s
u
re
 p
ro
te
c
ti
o
n
 o
f 
th
e
 r
e
e
f.
 
O
C
3
..
. 
 t
h
e
 o
u
tp
u
ts
 (
re
fe
r 
O
P
1
 &
 3
) 
fo
r…
. 
(i
n
s
e
rt
 
m
g
t 
is
s
u
e
) 
a
re
 r
e
d
u
c
in
g
 t
h
e
 m
a
jo
r 
ri
s
k
s
 a
n
d
 t
h
e
 
th
re
a
ts
 t
o
 t
h
e
 G
re
a
t 
B
a
rr
ie
r 
R
e
e
f 
3
 

 
Z
o
n
in
g
 p
la
n
s
, 
P
o
M
s
 a
n
d
 g
u
id
e
lin
e
s
. 

 
L
im
it
e
d
 i
n
fr
a
s
tr
u
c
tu
re
 (
e
.g
. 
m
o
o
ri
n
g
s
) 
a
v
a
ila
b
le
 t
o
 e
n
s
u
re
 p
ro
te
c
ti
o
n
 o
f 
th
e
 r
e
e
f.
 
O
C
4
..
. 
u
s
e
 o
f 
th
e
 G
re
a
t 
B
a
rr
ie
r 
R
e
e
f 
re
la
ti
n
g
 t
o
  
.…
(i
n
s
e
rt
 m
g
t 
is
s
u
e
) 
is
 d
e
m
o
n
s
tr
a
b
ly
 
e
n
v
ir
o
n
m
e
n
ta
lly
 s
u
s
ta
in
a
b
le
 
3
 

 
W
ill
 r
e
q
u
ir
e
 f
o
c
u
s
e
d
 m
a
n
a
g
e
m
e
n
t 
to
 a
d
d
re
s
s
 s
e
w
a
g
e
 d
is
c
h
a
rg
e
 i
m
p
a
c
ts
 i
n
 s
e
n
s
it
iv
e
 
a
re
a
s
. 

 
L
im
it
e
d
 i
n
fr
a
s
tr
u
c
tu
re
  
(e
.g
. 
m
o
o
ri
n
g
s
) 
a
v
a
ila
b
le
 t
o
 e
n
s
u
re
 p
ro
te
c
ti
o
n
 o
f 
th
e
 r
e
e
f.
 
O
C
5
..
. 
u
s
e
 o
f 
th
e
 G
re
a
t 
B
a
rr
ie
r 
R
e
e
f 
re
la
ti
n
g
 t
o
  
.…
(i
n
s
e
rt
 m
g
t 
is
s
u
e
) 
is
 d
e
m
o
n
s
tr
a
b
ly
 e
c
o
n
o
m
ic
a
lly
 
s
u
s
ta
in
a
b
le
 
3
 

 
T
h
e
 v
a
lu
e
 o
f 
re
c
re
a
ti
o
n
a
l 
u
s
e
 i
s
 g
re
a
te
r 
th
a
n
 c
o
m
m
e
rc
ia
l 
fi
s
h
in
g
 (
A
c
c
e
s
s
 E
c
o
n
o
m
ic
s
 
R
e
p
o
rt
) 
O
C
6
..
. 
u
s
e
 o
f 
th
e
 G
re
a
t 
B
a
rr
ie
r 
R
e
e
f 
re
la
ti
n
g
 t
o
  
.…
(i
n
s
e
rt
 m
g
t 
is
s
u
e
) 
h
a
s
 d
e
m
o
n
s
tr
a
b
ly
 e
n
h
a
n
c
e
d
 
c
o
m
m
u
n
it
y
 u
n
d
e
rs
ta
n
d
in
g
 a
n
d
/o
r 
e
n
jo
y
m
e
n
t 
4
 

 
Im
p
ro
v
e
d
 i
n
fo
rm
a
ti
o
n
 a
v
a
ila
b
ili
ty
 

 
8
5
%
 o
f 
Q
‟ld
 r
e
s
id
e
n
ts
 s
a
ti
s
fi
e
d
 w
it
h
 v
is
it
. 
O
C
7
..
. 
th
e
 r
e
le
v
a
n
t 
m
a
n
a
g
in
g
 a
g
e
n
c
ie
s
 h
a
v
e
 
d
e
v
e
lo
p
e
d
 e
ff
e
c
ti
v
e
 p
a
rt
n
e
rs
h
ip
s
 w
it
h
 l
o
c
a
l 
c
o
m
m
u
n
it
ie
s
 a
n
d
/o
r 
s
ta
k
e
h
o
ld
e
rs
 t
o
 a
d
d
re
s
s
 …
. 
. 
(i
n
s
e
rt
 m
g
t 
is
s
u
e
) 
4
 

 
R
e
g
io
n
a
lly
 l
o
c
a
te
d
 s
ta
ff
. 

 
T
R
R
e
e
f 
A
d
v
is
o
ry
 C
o
m
m
it
te
e
 a
n
d
 L
o
c
a
l 
M
a
ri
n
e
 A
d
v
is
o
ry
 C
o
m
m
it
te
e
s
. 

 
R
e
e
f 
G
u
a
rd
ia
n
 C
o
u
n
c
ils
. 

 
W
h
it
s
u
n
d
a
y
 P
a
rk
s
 F
o
ru
m
. 
 
1
0
6
 
R
E
S
E
A
R
C
H
 
S
C
O
R
IN
G
 S
Y
S
T
E
M
  
N
/A
 m
e
a
n
s
 n
o
t 
a
p
p
lic
a
b
le
 
1
 =
 R
e
le
v
a
n
t 
b
u
t 
ra
re
ly
 t
ru
e
  
~
1
-2
0
%
 o
f 
o
p
ti
m
u
m
 c
o
n
d
it
io
n
 
 
2
 =
 R
e
le
v
a
n
t 
a
n
d
 s
o
m
e
ti
m
e
s
 t
ru
e
 ~
2
1
-5
0
%
 o
f 
o
p
ti
m
u
m
 c
o
n
d
it
io
n
  
3
 =
 R
e
le
v
a
n
t 
a
n
d
 o
ft
e
n
 t
ru
e
 ~
5
1
-8
0
%
 o
f 
o
p
ti
m
u
m
 c
o
n
d
it
io
n
  
 
4
 =
 R
e
le
v
a
n
t 
a
n
d
 g
e
n
e
ra
lly
 t
ru
e
 ~
8
1
-1
0
0
%
 o
f 
th
e
 o
p
ti
m
u
m
 c
o
n
d
it
io
n
 
2
 s
id
e
s
 o
f 
re
s
e
a
rc
h
: 
m
a
n
a
g
in
g
 t
h
e
 a
c
ti
v
it
y
 o
f 
re
s
e
a
rc
h
 v
ia
 p
e
rm
it
s
, 
z
o
n
in
g
, 
a
c
c
re
d
it
a
ti
o
n
; 
th
e
 o
th
e
r 
s
id
e
 i
s
 a
b
o
u
t 
m
a
n
a
g
in
g
 o
u
r 
re
la
ti
o
n
s
h
ip
 w
it
h
 s
c
ie
n
ti
fi
c
 c
o
m
m
u
n
it
y
 t
o
 e
n
s
u
re
 o
u
r 
in
fo
rm
a
ti
o
n
 n
e
e
d
s
 f
o
r 
m
a
n
a
g
e
m
e
n
t 
a
re
 m
e
t.
 
C
o
m
p
o
n
e
n
t 
o
f 
m
a
n
a
g
e
m
e
n
t 
 
 
 
C
O
N
T
E
X
T
 
S
c
o
re
 
J
u
s
ti
fi
c
a
ti
o
n
 
C
O
1
 .
..
th
e
 v
a
lu
e
s
5
7
 i
n
 t
h
e
 G
re
a
t 
B
a
rr
ie
r 
R
e
e
f 
re
le
v
a
n
t 
to
 …
.…
(i
n
s
e
rt
 m
g
t 
a
c
ti
v
it
y
/ 
is
s
u
e
) 
a
re
 
u
n
d
e
rs
to
o
d
 b
y
 m
a
n
a
g
e
rs
. 
4
 

 
D
o
c
u
m
e
n
te
d
 i
n
fo
rm
a
ti
o
n
 s
y
s
te
m
 (
w
e
b
 b
a
s
e
d
) 
s
e
tt
in
g
 r
e
s
e
a
rc
h
 p
ri
o
ri
ti
e
s
. 

 
H
is
to
ri
c
a
lly
 f
o
c
u
s
e
d
 o
n
 b
io
p
h
y
s
ic
a
l 
s
y
s
te
m
s
 a
n
d
 h
ig
h
 p
ro
fi
le
 s
p
e
c
ie
s
. 

 
R
e
c
e
n
t 
in
te
re
s
t 
in
 s
o
c
io
 e
c
o
n
o
m
ic
 d
ri
v
e
rs
. 

 
D
o
c
u
m
e
n
te
d
 r
e
s
e
a
rc
h
 p
ri
o
ri
ti
e
s
 i
n
 t
h
e
 R
e
s
e
a
rc
h
 I
n
fo
rm
a
ti
o
n
 S
y
s
te
m
 

 
S
c
ie
n
ti
fi
c
 R
e
s
e
a
rc
h
 P
o
lic
y
 
C
O
2
…
 t
h
e
 l
o
c
a
l 
ri
s
k
s
/t
h
re
a
ts
5
8
 (
ie
 w
it
h
in
 o
r 
a
d
ja
c
e
n
t 
to
 t
h
e
 G
re
a
t 
B
a
rr
ie
r 
R
e
e
f)
 a
s
s
o
c
ia
te
d
 w
it
h
 
…
.…
 (
in
s
e
rt
 m
g
t 
is
s
u
e
) 
a
re
 u
n
d
e
rs
to
o
d
 b
y
 
m
a
n
a
g
e
rs
. 
3
 

 
D
o
c
u
m
e
n
te
d
 p
o
lic
y
 

 
A
s
s
e
s
s
m
e
n
t 
o
f 
ri
s
k
s
 a
n
d
 t
h
re
a
ts
 a
re
 m
o
s
tl
y
 u
n
d
e
rs
to
o
d
 a
n
d
 m
a
n
a
g
e
d
 t
h
ro
u
g
h
 p
e
rm
it
s
 
s
y
s
te
m
 a
n
d
 r
e
s
e
a
rc
h
 r
e
g
u
la
ti
o
n
s
 b
y
 t
h
e
 m
a
n
a
g
e
m
e
n
t 
a
g
e
n
c
ie
s
 b
u
t 
le
s
s
 s
o
 b
y
 t
h
e
 r
e
s
e
a
rc
h
 
in
s
ti
tu
ti
o
n
s
. 

 
T
h
e
 c
u
m
u
la
ti
v
e
 i
m
p
a
c
t 
o
f 
re
s
e
a
rc
h
 a
c
ti
v
it
ie
s
 a
re
 n
o
t 
a
p
p
ro
p
ri
a
te
ly
 a
c
c
o
u
n
te
d
 f
o
r 
a
t 
th
e
 
m
o
m
e
n
t.
 
C
O
3
 .
.t
h
e
 b
ro
a
d
e
r 
(i
n
c
l.
 g
lo
b
a
l)
 r
is
k
s
 /
th
re
a
ts
5
9
 
re
le
v
a
n
t 
to
 …
.…
(i
n
s
e
rt
 m
g
t 
is
s
u
e
) 
a
re
 u
n
d
e
rs
to
o
d
 
b
y
 m
a
n
a
g
e
rs
. 
 
4
 

 
A
s
 a
b
o
v
e
. 

 
A
s
s
e
s
s
m
e
n
t 
o
f 
ri
s
k
s
 a
n
d
 t
h
re
a
ts
 u
n
d
e
rs
to
o
d
 a
n
d
 m
a
n
a
g
e
d
 t
h
ro
u
g
h
 p
e
rm
it
s
 s
y
s
te
m
 a
n
d
 
re
s
e
a
rc
h
 r
e
g
u
la
ti
o
n
s
 
C
O
4
 .
.t
h
e
 r
e
g
io
n
a
l/
n
a
ti
o
n
a
l 
le
v
e
l 
in
fl
u
e
n
c
e
s
6
0
 
re
le
v
a
n
t 
to
 …
.…
(i
n
s
e
rt
 m
g
t 
is
s
u
e
) 
a
re
 u
n
d
e
rs
to
o
d
 
b
y
 m
a
n
a
g
e
rs
. 
 
4
 

 
D
o
c
u
m
e
n
te
d
 p
o
lic
ie
s
 a
n
d
 p
ro
c
e
d
u
re
s
. 
 

 
F
u
n
d
in
g
 (
e
.g
. 
A
u
s
tr
a
lia
n
 R
e
s
e
a
rc
h
 C
o
u
n
c
il)
 i
s
 d
ri
v
in
g
 r
e
s
e
a
rc
h
 t
o
 b
e
 f
o
c
u
s
s
e
d
 o
n
 n
a
ti
o
n
a
l 
p
ri
o
ri
ti
e
s
 
C
o
m
p
o
n
e
n
t 
o
f 
m
a
n
a
g
e
m
e
n
t 
 
 
 
C
O
5
 .
.t
h
e
 i
n
te
rn
a
ti
o
n
a
l/
g
lo
b
a
l 
in
fl
u
e
n
c
e
s
6
1
 r
e
le
v
a
n
t 
to
 …
.…
(i
n
s
e
rt
 m
g
t 
is
s
u
e
) 
a
re
 u
n
d
e
rs
to
o
d
 b
y
 
m
a
n
a
g
e
rs
. 
 
2
 

 
S
o
m
e
 r
e
s
e
a
rc
h
 i
s
 b
e
in
g
 d
o
n
e
 o
n
 i
n
te
rn
a
ti
o
n
a
l 
tr
e
n
d
s
 (
e
.g
. 
s
o
c
ia
l 
re
s
e
a
rc
h
 o
n
 t
o
u
ri
s
m
 t
re
n
d
s
) 
b
u
t 
th
is
 i
s
 l
im
it
e
d
. 

 
In
te
rn
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n
s
e
rt
 m
g
t 
is
s
u
e
) 
4
 

 
A
s
 s
e
c
u
re
 a
s
 i
s
 r
e
a
s
o
n
a
b
le
. 
IN
5
..
. 
th
e
 r
ig
h
t 
s
k
ill
 s
e
ts
 a
n
d
 e
x
p
e
rt
is
e
 a
re
 c
u
rr
e
n
tl
y
 
a
v
a
ila
b
le
 t
o
 t
h
e
 m
a
n
a
g
in
g
 o
rg
a
n
is
a
ti
o
n
s
 t
o
 a
d
d
re
s
s
 
.…
(i
n
s
e
rt
 m
g
t 
is
s
u
e
) 
4
 

 
M
a
n
a
g
e
m
e
n
t 
h
a
s
 s
u
ff
ic
ie
n
t 
re
s
e
a
rc
h
 e
x
p
e
ri
e
n
c
e
 t
o
 e
n
a
b
le
 e
ff
e
c
ti
v
e
 m
a
n
a
g
e
m
e
n
t 
o
f 
re
s
e
a
rc
h
. 
C
o
m
p
o
n
e
n
t 
o
f 
m
a
n
a
g
e
m
e
n
t 
 
 
 
IN
6
..
. 
th
e
 n
e
c
e
s
s
a
ry
 b
io
p
h
y
s
ic
a
l 
in
fo
rm
a
ti
o
n
 i
s
 
c
u
rr
e
n
tl
y 
a
v
a
ila
b
le
 t
o
 a
d
d
re
s
s
 .
…
(i
n
s
e
rt
 m
g
t 
is
s
u
e
) 
4
 

 
In
fo
rm
a
ti
o
n
 n
e
e
d
s
 r
e
fl
e
c
te
d
 i
n
 r
e
s
e
a
rc
h
 p
ri
o
ri
ti
e
s
. 

 
C
o
n
ti
n
u
a
l 
p
a
rt
n
e
rs
h
ip
s
 a
n
d
 i
n
fo
rm
a
ti
o
n
 s
h
a
ri
n
g
 w
it
h
 r
e
s
e
a
rc
h
e
rs
 t
o
 m
a
in
ta
in
 a
n
d
 b
u
ild
 o
n
 
b
io
p
h
y
s
ic
a
l 
in
fo
rm
a
ti
o
n
 n
e
e
d
e
d
 t
o
 m
a
n
a
g
e
 M
a
ri
n
e
 P
a
rk
 

 
N
e
e
d
 f
o
r 
im
p
ro
v
e
 i
n
fo
 s
y
s
te
m
s
 a
n
d
 r
e
s
o
u
rc
e
s
 t
o
 u
n
d
e
rs
ta
n
d
 t
h
e
 b
ro
a
d
 c
u
m
u
la
ti
v
e
 i
m
p
a
c
ts
 o
f 
re
s
e
a
rc
h
 (
P
C
A
M
S
 w
ill
 a
s
s
is
t 
th
is
) 
IN
7
 .
. 
th
e
 n
e
c
e
s
s
a
ry
 s
o
c
io
-e
c
o
n
o
m
ic
 i
n
fo
rm
a
ti
o
n
 i
s
 
c
u
rr
e
n
tl
y 
a
v
a
ila
b
le
 t
o
 a
d
d
re
s
s
 .
…
(i
n
s
e
rt
 m
g
t 
is
s
u
e
) 
3
 

 
T
h
e
 f
o
c
u
s
 i
s
 n
o
t 
o
n
 t
h
e
 a
d
e
q
u
a
c
y
 o
f 
s
o
c
io
-e
c
o
n
o
m
ic
 i
n
fo
rm
a
ti
o
n
. 
It
 i
s
 t
h
e
 a
d
e
q
u
a
c
y
 o
f 
s
o
c
io
-
e
c
o
n
o
m
ic
 i
n
fo
rm
a
ti
o
n
 f
o
r 
d
e
te
rm
in
in
g
 p
ri
o
ri
ti
e
s
 a
n
d
 p
e
rm
it
s
. 

 
It
 i
s
 g
o
o
d
 f
o
r 
p
e
rm
it
 a
s
s
e
s
s
m
e
n
ts
 b
u
t 
le
s
s
 s
o
 f
o
r 
d
e
te
rm
in
in
g
 p
ri
o
ri
ti
e
s
. 
IN
8
..
. 
th
e
 n
e
c
e
s
s
a
ry
 t
ra
d
it
io
n
a
l 
(I
n
d
ig
e
n
o
u
s
) 
k
n
o
w
le
d
g
e
 i
s
 c
u
rr
e
n
tl
y
 a
v
a
ila
b
le
 t
o
 a
d
d
re
s
s
 
.…
(i
n
s
e
rt
 m
g
t 
is
s
u
e
) 
 
3
 

 
It
 i
s
 g
o
o
d
 f
o
r 
p
e
rm
it
 a
s
s
e
s
s
m
e
n
ts
 b
u
t 
le
s
s
 s
o
 f
o
r 
d
e
te
rm
in
in
g
 p
ri
o
ri
ti
e
s
. 

 
N
a
ti
v
e
 T
it
le
 n
o
ti
fi
c
a
ti
o
n
 p
ro
c
e
s
s
 b
u
ilt
 i
n
to
 a
s
s
e
s
s
m
e
n
t 
o
f 
a
ll 
p
e
rm
it
s
 (
in
c
lu
d
in
g
 r
e
s
e
a
rc
h
) 

 
In
te
rn
a
l 
re
fe
rr
a
l 
p
ro
c
e
s
s
 s
e
n
d
s
 a
ll 
re
s
e
a
rc
h
 p
e
rm
it
s
 t
h
a
t 
m
a
y
 b
e
 s
e
n
s
it
iv
e
 t
o
 t
ra
d
it
io
n
a
l 
o
w
n
e
rs
, 
to
 t
h
e
 I
n
d
ig
e
n
o
u
s
 P
a
rt
n
e
rs
h
ip
s
 G
ro
u
p
 a
t 
G
re
a
t 
B
a
rr
ie
r 
R
e
e
f 
M
a
ri
n
e
 P
a
rk
 A
u
th
o
ri
ty
 
 
R
e
q
u
ir
e
m
e
n
t 
fo
r 
s
o
m
e
 r
e
s
e
a
rc
h
e
rs
 t
o
 c
o
n
ta
c
t 
T
ra
d
it
io
n
a
l 
O
w
n
e
rs
 r
e
g
a
rd
in
g
 t
h
e
ir
 r
e
s
e
a
rc
h
 
p
ro
g
ra
m
s
 a
n
d
 p
a
s
s
 o
n
 a
 r
e
p
o
rt
 o
f 
th
e
ir
 f
in
d
in
g
s
 a
t 
th
e
 e
n
d
 o
f 
th
e
 p
ro
je
c
t 
IN
9
..
. 
th
e
re
 a
re
 a
d
d
it
io
n
a
l 
s
o
u
rc
e
s
 o
f 
n
o
n
-
g
o
v
e
rn
m
e
n
t 
in
p
u
t 
(e
.g
. 
v
o
lu
n
te
e
rs
) 
c
o
n
tr
ib
u
ti
n
g
 t
o
 
a
d
d
re
s
s
 .
…
(i
n
s
e
rt
 m
g
t 
is
s
u
e
) 
3
 

 
A
ll 
a
c
c
re
d
it
e
d
 r
e
s
e
a
rc
h
 i
n
s
ti
tu
ti
o
n
s
 a
re
 e
it
h
e
r 
g
o
v
e
rn
m
e
n
t 
o
r 
w
it
h
 s
tr
o
n
g
 g
o
v
e
rn
m
e
n
t 
lin
k
s
. 

 
S
e
a
g
ra
s
s
w
a
tc
h
, 
B
le
a
c
h
w
a
tc
h
, 
E
y
e
 o
n
 t
h
e
 R
e
e
f 

 
R
e
s
e
a
rc
h
e
rs
 a
ls
o
 u
s
e
 v
o
lu
n
te
e
rs
 t
o
 a
s
s
is
t 
w
it
h
 r
e
s
e
a
rc
h
 p
ro
je
c
ts
. 

 
It
 c
o
u
ld
 b
e
 a
 g
ro
w
th
 a
re
a
. 
P
R
O
C
E
S
S
E
S
 
S
c
o
re
 
J
u
s
ti
fi
c
a
ti
o
n
 
P
R
1
. 
…
th
e
 m
a
in
 s
ta
k
e
h
o
ld
e
rs
 &
/o
r 
in
d
u
s
tr
y
(i
e
s
) 
a
re
 e
ff
e
c
ti
v
e
ly
 e
n
g
a
g
e
d
 i
n
 t
h
e
 o
n
g
o
in
g
 
m
a
n
a
g
e
m
e
n
t 
o
f 
…
…
(i
n
s
e
rt
 m
g
t 
is
s
u
e
) 
4
 

 
A
c
c
re
d
it
a
ti
o
n
 a
n
d
 p
a
rt
n
e
rs
h
ip
s
 w
it
h
 r
e
le
v
a
n
t 
re
s
e
a
rc
h
 b
o
d
ie
s
. 

 
C
o
n
s
u
lt
a
ti
o
n
 w
it
h
 r
e
s
e
a
rc
h
e
rs
, 
u
n
iv
e
rs
it
ie
s
 a
n
d
 r
e
s
e
a
rc
h
 b
o
d
ie
s
 b
y
 l
e
tt
e
r/
e
m
a
il 
to
 i
n
fo
rm
 t
h
e
m
 
o
f 
n
e
w
 p
ro
g
ra
m
s
 o
r 
to
 g
a
in
 t
h
e
ir
 f
e
e
d
b
a
c
k
 o
n
 n
e
w
 p
ro
c
e
s
s
e
s
  

 
P
re
s
e
n
ta
ti
o
n
s
 a
t 
u
n
iv
e
rs
it
ie
s
 t
o
 i
n
fo
rm
 r
e
s
e
a
rc
h
e
rs
 o
f 
n
e
w
 p
ro
c
e
s
s
e
s
 r
e
g
a
rd
in
g
 r
e
s
e
a
rc
h
 
m
a
n
a
g
e
m
e
n
t 

 
A
tt
e
n
d
a
n
c
e
 a
n
d
 p
re
s
e
n
ta
ti
o
n
 a
t 
re
le
v
a
n
t 
re
s
e
a
rc
h
 c
o
n
fe
re
n
c
e
s
 

 
V
ie
w
 o
f 
s
o
m
e
 r
e
s
e
a
rc
h
e
rs
 t
h
a
t 
p
a
rt
n
e
rs
h
ip
s
 b
e
tw
e
e
n
 a
g
e
n
c
ie
s
 a
n
d
 t
h
e
 r
e
s
e
a
rc
h
 c
o
m
m
u
n
it
y
 
to
 d
e
v
e
lo
p
 r
e
s
e
a
rc
h
 p
ri
o
ri
ti
e
s
 a
n
d
 d
ir
e
c
ti
o
n
s
 a
re
 n
o
t 
fu
lly
 e
ff
e
c
ti
v
e
 
P
R
2
..
. 
…
th
e
 l
o
c
a
l 
c
o
m
m
u
n
it
y
 i
s
 e
ff
e
c
ti
v
e
ly
 
e
n
g
a
g
e
d
 i
n
 t
h
e
 o
n
g
o
in
g
 m
a
n
a
g
e
m
e
n
t 
o
f 
…
..
 (
in
s
e
rt
 
m
g
t 
is
s
u
e
) 
3
 

 
T
h
ro
u
g
h
 r
e
s
e
a
rc
h
 i
n
s
ti
tu
ti
o
n
s
 o
r 
E
th
ic
s
 C
o
m
m
it
te
e
 o
n
ly
. 

 
V
ia
 m
e
d
ia
 r
e
le
a
s
e
s
 a
n
d
 p
u
b
lic
 m
e
e
ti
n
g
s
 w
h
e
re
 r
e
q
u
ir
e
d
 b
y
 t
h
e
ir
 p
e
rm
it
 

 
E
R
E
A
C
 (
e
th
ic
s
 c
o
m
m
it
te
e
) 

 
P
u
b
lic
 a
d
v
e
rt
is
in
g
 w
h
e
n
 r
e
q
u
ir
e
d
 
P
R
3
 .
..
 t
h
e
re
 i
s
 a
 s
o
u
n
d
 g
o
v
e
rn
a
n
c
e
6
2
 s
y
s
te
m
 i
n
 
p
la
c
e
 t
o
 a
d
d
re
s
s
 …
.…
(i
n
s
e
rt
 m
g
t 
is
s
u
e
) 
4
 

 
A
c
c
re
d
it
a
ti
o
n
 p
ro
c
e
s
s
e
s
 a
n
d
 r
e
fe
rr
a
ls
 t
o
 E
n
v
ir
o
n
m
e
n
ta
l 
R
e
s
e
a
rc
h
 E
th
ic
s
 A
d
v
is
o
ry
 C
o
m
m
it
te
e
 
p
ro
v
id
e
 a
 r
o
b
u
s
t 
fr
a
m
e
w
o
rk
. 

 
S
p
e
c
if
ic
 r
e
s
e
a
rc
h
 a
s
s
e
s
s
o
r 
p
o
s
it
io
n
 
P
R
4
..
. 
th
e
re
 i
s
 e
ff
e
c
ti
v
e
 p
e
rf
o
rm
a
n
c
e
 m
o
n
it
o
ri
n
g
 t
o
 
g
a
u
g
e
 p
ro
g
re
s
s
 t
o
w
a
rd
s
 t
h
e
 o
b
je
c
ti
v
e
(s
) 
 
4
 

 
A
c
c
re
d
it
a
ti
o
n
 a
rr
a
n
g
e
m
e
n
ts
 a
n
d
 Z
o
n
in
g
 p
la
n
 i
n
c
lu
d
e
 a
p
p
ro
p
ri
a
te
 r
e
p
o
rt
in
g
 r
e
q
u
ir
e
m
e
n
ts
. 
1
1
0
 
C
o
m
p
o
n
e
n
t 
o
f 
m
a
n
a
g
e
m
e
n
t 
 
 
 
P
R
5
..
. 
a
p
p
ro
p
ri
a
te
 t
ra
in
in
g
 i
s
 a
v
a
ila
b
le
 t
o
 t
h
e
 
m
a
n
a
g
in
g
 a
g
e
n
c
ie
s
 t
o
 a
d
d
re
s
s
 .
…
(i
n
s
e
rt
 m
g
t 
is
s
u
e
) 
4
 

 
R
e
ly
 o
n
 a
c
c
re
d
it
a
ti
o
n
. 

 
O
n
 t
h
e
 j
o
b
 t
ra
in
in
g
 f
o
r 
p
e
rm
it
s
 a
n
d
 a
s
s
e
s
s
m
e
n
ts
 

 
R
e
s
e
a
rc
h
 c
o
o
rd
in
a
ti
o
n
 f
ie
ld
 r
e
c
e
iv
e
 t
ra
in
in
g
 o
n
 s
ta
ti
s
ti
c
s
, 
te
rt
ia
ry
 e
d
u
c
a
ti
o
n
 
P
R
6
..
. 
m
a
n
a
g
e
m
e
n
t 
o
f.
…
(i
n
s
e
rt
 m
g
t 
is
s
u
e
) 
is
 
c
o
n
s
is
te
n
tl
y
 i
m
p
le
m
e
n
te
d
 a
c
ro
s
s
 t
h
e
 r
e
le
v
a
n
t 
ju
ri
s
d
ic
ti
o
n
s
 
4
 

 
C
o
-o
p
e
ra
ti
v
e
 a
s
s
e
s
s
m
e
n
t 
a
n
d
 j
o
in
t 
p
e
rm
it
ti
n
g
 a
rr
a
n
g
e
m
e
n
ts
 a
re
 i
n
 p
la
c
e
 t
o
 e
n
h
a
n
c
e
 
c
o
n
s
is
te
n
c
y
. 

 
D
u
e
 t
o
 e
x
p
lic
it
 r
e
g
u
la
ti
o
n
s
, 
p
o
lic
y
 e
tc
 e
a
c
h
 p
e
rm
it
 i
s
 a
s
s
e
s
s
e
d
 a
g
a
in
s
t 
s
a
m
e
 c
ri
te
ri
a
 w
it
h
 a
 
s
m
a
ll 
n
u
m
b
e
r 
o
f 
d
e
le
g
a
te
s
 t
o
 e
n
s
u
re
 t
ra
n
s
p
a
re
n
c
y
 a
n
d
 c
o
n
s
is
te
n
c
y
 
P
R
7
..
. 
th
e
re
 a
re
 e
ff
e
c
ti
v
e
 p
ro
c
e
s
s
e
s
 a
p
p
lie
d
 t
o
 
re
s
o
lv
e
 d
if
fe
ri
n
g
 v
ie
w
s
/ 
c
o
n
fl
ic
ts
 r
e
g
a
rd
in
g
 
..
…
(i
n
s
e
rt
 m
g
t 
is
s
u
e
) 
4
 

 
P
o
lic
y
 a
n
d
 E
th
ic
s
 C
o
m
m
it
te
e
 a
re
 r
e
lie
d
 u
p
o
n
 t
o
 r
e
s
o
lv
e
 i
s
s
u
e
s
. 
P
R
8
..
. 
 c
u
m
u
la
ti
v
e
 i
m
p
a
c
ts
 o
f 
a
c
ti
v
it
ie
s
 a
s
s
o
c
ia
te
d
 
w
it
h
…
…
 (
in
s
e
rt
 m
g
t 
is
s
u
e
) 
a
re
 a
p
p
ro
p
ri
a
te
ly
 
c
o
n
s
id
e
re
d
. 
2
 

 
E
M
P
s
 f
o
r 
h
ig
h
 u
s
e
 S
c
ie
n
ti
fi
c
 Z
o
n
e
s
, 
o
n
c
e
 d
e
v
e
lo
p
e
d
, 
w
ill
 a
s
s
is
t.
 

 
O
n
c
e
 P
e
rm
it
s
, 
C
o
m
p
lia
n
c
e
 a
n
d
 M
a
n
a
g
e
m
e
n
t 
S
y
s
te
m
 c
o
m
p
le
te
d
 (
M
a
rc
h
 2
0
0
9
) 
c
u
m
u
la
ti
v
e
 
im
p
a
c
t 
o
f 
re
s
e
a
rc
h
 (
p
e
rm
it
te
d
 a
n
d
 a
c
c
re
d
it
e
d
) 
w
ill
 b
e
 f
u
lly
 c
a
p
tu
re
d
 a
n
d
 r
e
p
o
rt
a
b
le
. 

 
C
u
m
u
la
ti
v
e
 i
m
p
a
c
ts
 a
re
 b
o
th
 l
o
c
a
l 
a
n
d
 b
ro
a
d
s
c
a
le
 o
n
 t
h
e
 r
e
e
f.
 
P
R
9
..
 t
h
e
 b
e
s
t 
a
v
a
ila
b
le
 b
io
p
h
y
s
ic
a
l 
re
s
e
a
rc
h
 
a
n
d
/o
r 
m
o
n
it
o
ri
n
g
 i
n
fo
rm
a
ti
o
n
 i
s
 a
p
p
lie
d
 
a
p
p
ro
p
ri
a
te
ly
 t
o
 m
a
k
e
 r
e
le
v
a
n
t 
m
a
n
a
g
e
m
e
n
t 
d
e
c
is
io
n
s
 r
e
g
a
rd
in
g
 …
. 
(i
n
s
e
rt
 m
g
t 
is
s
u
e
) 
4
 

 
A
p
p
lie
d
 i
n
 p
e
rm
it
 a
s
s
e
s
s
m
e
n
t 
d
e
c
is
io
n
s
. 

 
P
re
c
a
u
ti
o
n
a
ry
 p
ri
n
c
ip
le
 a
p
p
lie
d
 a
s
 n
e
c
e
s
s
a
ry
. 

 
In
te
rn
a
l 
re
fe
rr
a
l 
to
 e
x
p
e
rt
 g
ro
u
p
s
 

 
E
x
te
rn
a
l 
re
fe
rr
a
l 
to
 e
x
p
e
rt
s
 i
n
 t
h
e
 r
e
le
v
a
n
t 
fi
e
ld
 w
h
e
re
 t
h
e
re
 i
s
 n
o
t 
th
e
 a
p
p
ro
p
ri
a
te
 s
k
ill
 s
e
t 
in
te
rn
a
lly
 
P
R
1
0
 .
. 
th
e
 b
e
s
t 
a
v
a
ila
b
le
 s
o
c
io
-e
c
o
n
o
m
ic
 
re
s
e
a
rc
h
 a
n
d
/o
r 
m
o
n
it
o
ri
n
g
 i
n
fo
rm
a
ti
o
n
 i
s
 a
p
p
lie
d
 
a
p
p
ro
p
ri
a
te
ly
 t
o
 m
a
k
e
 r
e
le
v
a
n
t 
m
a
n
a
g
e
m
e
n
t 
d
e
c
is
io
n
s
 r
e
g
a
rd
in
g
 …
. 
(i
n
s
e
rt
 m
g
t 
is
s
u
e
) 
3
 

 
T
h
e
 f
o
c
u
s
 i
s
 n
o
t 
o
n
 t
h
e
 a
d
e
q
u
a
c
y
 o
f 
S
E
 i
n
fo
rm
a
ti
o
n
. 
It
 i
s
 t
h
e
 a
d
e
q
u
a
c
y
 o
f 
S
E
 i
n
fo
rm
a
ti
o
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R
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b
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b
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c
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c
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 b
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 c
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c
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p
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c
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c
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c
if
ic
 r
e
s
e
a
rc
h
 
in
to
 d
iv
in
g
 a
n
d
 s
n
o
rk
e
lli
n
g
 a
c
ti
v
it
ie
s
 h
a
s
 p
ro
v
id
e
d
 c
u
rr
e
n
t 
in
fo
rm
a
ti
o
n
. 

 
F
u
rt
h
e
r 
a
d
d
re
s
s
in
g
 k
n
o
w
le
d
g
e
 o
f 
s
o
m
e
 i
n
d
u
s
tr
y
 s
e
c
to
rs
 w
o
u
ld
 a
s
s
is
t 
in
 t
ra
c
k
in
g
 t
re
n
d
s
. 
e
g
 
a
s
s
is
t 
in
 t
ra
c
k
in
g
 t
re
n
d
s
 o
f 
b
a
re
b
o
a
ts
 
IN
8
..
. 
th
e
 n
e
c
e
s
s
a
ry
 t
ra
d
it
io
n
a
l 
(I
n
d
ig
e
n
o
u
s
) 
k
n
o
w
le
d
g
e
 i
s
 c
u
rr
e
n
tl
y
 a
v
a
ila
b
le
 t
o
 a
d
d
re
s
s
 
.…
(i
n
s
e
rt
 m
g
t 
is
s
u
e
) 
 
2
 

 
S
o
m
e
 i
n
fo
rm
a
ti
o
n
 i
s
 a
v
a
ila
b
le
 b
u
t 
v
a
ri
a
b
le
 a
lo
n
g
 t
h
e
 c
o
a
s
t 
 

 
T
ru
s
t 
is
s
u
e
s
 w
it
h
 t
ra
d
it
io
n
a
l 
o
w
n
e
rs
 n
e
e
d
 t
o
 b
e
 a
d
d
re
s
s
e
d
. 

 
T
a
lk
 t
o
 k
e
y
 s
ta
ff
. 
1
1
6
 
C
o
m
p
o
n
e
n
t 
o
f 
m
a
n
a
g
e
m
e
n
t 
 
 
 
IN
9
..
. 
th
e
re
 a
re
 a
d
d
it
io
n
a
l 
s
o
u
rc
e
s
 o
f 
n
o
n
-
g
o
v
e
rn
m
e
n
t 
in
p
u
t 
(e
.g
. 
v
o
lu
n
te
e
rs
) 
c
o
n
tr
ib
u
ti
n
g
 t
o
 
a
d
d
re
s
s
 .
…
(i
n
s
e
rt
 m
g
t 
is
s
u
e
) 
4
 

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 l
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 p
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R
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 c
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c
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c
a
l 
M
a
ri
n
e
 A
d
v
is
o
ry
 C
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 p
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 d
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h
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m
 (
th
is
 p
ro
g
ra
m
 i
s
 
e
x
te
rn
a
lly
 a
u
d
it
 w
it
h
 a
d
v
ic
e
 f
ro
m
 t
h
e
 G
re
a
t 
B
a
rr
ie
r 
R
e
e
f 
M
a
ri
n
e
 P
a
rk
 A
u
th
o
ri
ty
).
 
C
o
m
p
lia
n
c
e
 p
a
tr
o
ls
 a
ls
o
 m
a
y
 b
e
 c
o
n
s
id
e
re
d
 t
o
 b
e
 g
a
u
g
in
g
 p
e
rf
o
rm
a
n
c
e
. 
 

 
4
6
%
 o
f 
G
re
a
t 
B
a
rr
ie
r 
R
e
e
f 
to
u
ri
s
ts
 c
a
rr
ie
d
 o
n
 h
ig
h
 s
ta
n
d
a
rd
 o
p
e
ra
to
rs
 
6
8
 S
o
u
n
d
 g
o
v
e
rn
a
n
c
e
 i
n
c
lu
d
e
s
 a
n
 e
ff
e
c
ti
v
e
 l
e
g
a
l 
s
y
s
te
m
/r
e
g
u
la
ti
o
n
s
, 
in
te
g
ra
ti
o
n
 a
c
ro
s
s
 g
o
v
e
rn
m
e
n
t 
a
g
e
n
c
ie
s
 a
n
d
 b
e
tw
e
e
n
 d
if
fe
re
n
t 
le
v
e
ls
 o
f 
g
o
v
e
rn
m
e
n
t,
 e
ff
e
c
ti
v
e
 p
u
b
lic
 e
d
u
c
a
ti
o
n
 
a
n
d
 i
n
fo
rm
a
ti
o
n
, 
e
tc
  
C
o
m
p
o
n
e
n
t 
o
f 
m
a
n
a
g
e
m
e
n
t 
 
 
 
P
R
5
..
. 
a
p
p
ro
p
ri
a
te
 t
ra
in
in
g
 i
s
 a
v
a
ila
b
le
 t
o
 t
h
e
 
m
a
n
a
g
in
g
 a
g
e
n
c
ie
s
 t
o
 a
d
d
re
s
s
 .
…
(i
n
s
e
rt
 m
g
t 
is
s
u
e
) 
3
 

 
A
lt
h
o
u
g
h
 n
o
 s
p
e
c
if
ic
 t
a
rg
e
te
d
 t
ra
in
in
g
, 
th
e
 G
re
a
t 
B
a
rr
ie
r 
R
e
e
f 
M
a
ri
n
e
 P
a
rk
 A
u
th
o
ri
ty
 d
o
e
s
 
h
a
v
e
 a
n
 e
x
c
e
lle
n
t 
s
ta
ff
 t
ra
in
in
g
 a
n
d
 d
e
v
e
lo
p
m
e
n
t 
p
ro
g
ra
m
 w
h
ic
h
 c
a
n
 i
n
c
o
rp
o
ra
te
 o
n
 s
it
e
 
tr
a
in
in
g
, 
a
s
s
is
ta
n
c
e
 w
it
h
 t
e
rt
ia
ry
 s
tu
d
ie
s
, 
a
tt
e
n
d
a
n
c
e
 a
t 
w
o
rk
s
h
o
p
s
 a
n
d
 c
o
n
fe
re
n
c
e
s
, 
p
a
rt
ic
ip
a
ti
o
n
 i
n
 i
n
d
u
s
tr
y
 t
ra
in
in
g
 p
ro
g
ra
m
s
, 
G
ra
d
u
a
te
 O
ff
ic
e
r 
p
ro
g
ra
m
 a
n
d
 w
h
e
re
 r
e
s
o
u
rc
e
s
 
a
llo
w
, 
s
e
c
o
n
d
m
e
n
t 
to
 o
th
e
r 
a
g
e
n
c
ie
s
. 
 

 
A
ls
o
 a
d
d
 i
n
 j
o
in
t 
tr
a
in
in
g
 w
it
h
 E
n
v
ir
o
n
m
e
n
ta
l 
P
ro
te
c
ti
o
n
 A
g
e
n
c
y
. 
P
R
6
..
. 
m
a
n
a
g
e
m
e
n
t 
o
f.
…
(i
n
s
e
rt
 m
g
t 
is
s
u
e
) 
is
 
c
o
n
s
is
te
n
tl
y
 i
m
p
le
m
e
n
te
d
 a
c
ro
s
s
 t
h
e
 r
e
le
v
a
n
t 
ju
ri
s
d
ic
ti
o
n
s
 
4
 

 
C
o
m
p
lia
n
c
e
 a
n
d
 e
n
fo
rc
e
m
e
n
t 
p
ro
g
ra
m
s
 i
n
 p
la
c
e
. 

 
H
ig
h
 l
e
v
e
ls
 o
f 
c
o
-o
rd
in
a
ti
o
n
 i
n
 p
la
c
e
 b
e
tw
e
e
n
 a
g
e
n
c
ie
s
. 

 
J
o
in
t 
p
e
rm
it
ti
n
g
 a
n
d
 a
s
s
e
s
s
m
e
n
t 
p
ro
c
e
s
s
e
s
 i
n
 p
la
c
e
. 
P
R
7
..
. 
th
e
re
 a
re
 e
ff
e
c
ti
v
e
 p
ro
c
e
s
s
e
s
 a
p
p
lie
d
 t
o
 
re
s
o
lv
e
 d
if
fe
ri
n
g
 v
ie
w
s
/ 
c
o
n
fl
ic
ts
 r
e
g
a
rd
in
g
 
..
…
(i
n
s
e
rt
 m
g
t 
is
s
u
e
) 
4
 

 
A
p
p
e
a
ls
 p
ro
c
e
s
s
 o
n
 p
e
rm
it
s
. 

 
R
e
g
u
la
r 
m
e
e
ti
n
g
s
 o
f 
c
o
-o
rd
in
a
ti
o
n
 g
ro
u
p
s
. 

 
R
e
g
u
la
r 
m
e
e
ti
n
g
s
 o
f 
A
d
v
is
o
ry
 C
o
m
m
it
te
e
s
. 
P
R
8
..
. 
 c
u
m
u
la
ti
v
e
 i
m
p
a
c
ts
 o
f 
a
c
ti
v
it
ie
s
 a
s
s
o
c
ia
te
d
 
w
it
h
…
…
 (
in
s
e
rt
 m
g
t 
is
s
u
e
) 
a
re
 a
p
p
ro
p
ri
a
te
ly
 
c
o
n
s
id
e
re
d
. 
3
 

 
P
o
M
s
 a
n
d
 p
e
rm
it
 c
o
n
d
it
io
n
s
 s
e
e
k
 t
o
 l
im
it
 f
re
q
u
e
n
c
y
 o
f 
a
c
c
e
s
s
, 
n
u
m
b
e
r 
o
f 
v
e
s
s
e
ls
 a
n
d
 
a
ir
c
ra
ft
, 
g
ro
u
p
s
 s
iz
e
s
, 
la
te
n
t 
e
ff
o
rt
 a
n
d
 c
u
m
u
la
ti
v
e
 i
m
p
a
c
ts
 

 
„U
s
e
 i
t 
o
r 
lo
s
e
 i
t„
 p
e
rm
it
 p
ro
v
is
io
n
s
 a
s
s
is
t 
in
 m
a
n
a
g
in
g
 o
p
p
o
rt
u
n
it
ie
s
 i
n
 h
ig
h
 u
s
e
 a
re
a
s
. 

 
Im
p
a
c
ts
 w
it
h
 t
o
u
ri
s
m
 a
re
 l
a
rg
e
ly
 i
n
 r
e
la
ti
o
n
 t
o
 h
o
w
 v
e
s
s
e
ls
 a
c
c
e
s
s
 l
o
c
a
ti
o
n
s
 a
n
d
 m
a
n
a
g
e
 
th
e
ir
 a
c
ti
v
it
ie
s
 a
t 
th
o
s
e
 s
it
e
s
. 
T
h
e
 m
a
jo
ri
ty
 o
f 
o
p
e
ra
to
rs
 a
c
c
e
s
s
in
g
 a
 l
o
c
a
ti
o
n
 f
re
q
u
e
n
tl
y
 a
re
 
u
s
in
g
 m
o
o
ri
n
g
s
 a
s
 s
u
s
ta
in
a
b
le
 m
e
th
o
d
 o
f 
a
c
c
e
s
s
. 
P
R
9
..
 t
h
e
 b
e
s
t 
a
v
a
ila
b
le
 b
io
p
h
y
s
ic
a
l 
re
s
e
a
rc
h
 
a
n
d
/o
r 
m
o
n
it
o
ri
n
g
 i
n
fo
rm
a
ti
o
n
 i
s
 a
p
p
lie
d
 
a
p
p
ro
p
ri
a
te
ly
 t
o
 m
a
k
e
 r
e
le
v
a
n
t 
m
a
n
a
g
e
m
e
n
t 
d
e
c
is
io
n
s
 r
e
g
a
rd
in
g
 …
. 
(i
n
s
e
rt
 m
g
t 
is
s
u
e
) 
4
 

 
C
o
n
te
m
p
o
ra
ry
 k
n
o
w
le
d
g
e
 u
s
e
d
 i
n
 d
e
v
e
lo
p
m
e
n
t 
o
f 
p
la
n
s
, 
p
o
lic
ie
s
 a
n
d
 p
e
rm
it
 
a
s
s
e
s
s
m
e
n
ts
. 
P
R
1
0
 .
. 
th
e
 b
e
s
t 
a
v
a
ila
b
le
 s
o
c
io
-e
c
o
n
o
m
ic
 
re
s
e
a
rc
h
 a
n
d
/o
r 
m
o
n
it
o
ri
n
g
 i
n
fo
rm
a
ti
o
n
 i
s
 a
p
p
lie
d
 
a
p
p
ro
p
ri
a
te
ly
 t
o
 m
a
k
e
 r
e
le
v
a
n
t 
m
a
n
a
g
e
m
e
n
t 
d
e
c
is
io
n
s
 r
e
g
a
rd
in
g
 …
. 
(i
n
s
e
rt
 m
g
t 
is
s
u
e
) 
3
 

 
C
u
rr
e
n
t 
re
s
e
a
rc
h
 f
o
c
u
s
e
d
 o
n
 b
e
tt
e
r 
u
n
d
e
rs
ta
n
d
in
g
 i
n
d
u
s
tr
y
 v
a
lu
e
s
 a
n
d
 s
ig
n
if
ic
a
n
c
e
 o
f 
ic
o
n
ic
 a
s
s
e
ts
. 
T
h
is
 r
e
s
e
a
rc
h
 w
ill
 f
u
rt
h
e
r 
a
s
s
is
t 
in
 d
e
c
is
io
n
 m
a
k
in
g
 

 
W
h
e
re
 i
n
fo
rm
a
ti
o
n
 i
s
 a
v
a
ila
b
le
, 
it
 i
s
 a
p
p
lie
d
. 

 
E
M
C
 i
s
 u
s
e
d
 t
o
 e
ff
e
c
ti
v
e
ly
 a
s
s
is
t 
in
 u
n
d
e
rs
ta
n
d
in
g
 u
s
e
 p
a
tt
e
rn
s
. 

 
P
u
b
lic
 E
n
v
ir
o
n
m
e
n
t 
R
e
p
o
rt
s
 a
n
d
 E
n
v
ir
o
n
m
e
n
ta
l 
Im
p
a
c
t 
S
ta
te
m
e
n
ts
 o
ft
e
n
 i
n
v
it
e
 b
ro
a
d
e
r 
c
o
m
m
u
n
it
y
 v
ie
w
s
. 
P
R
1
1
..
. 
th
e
 b
e
s
t 
a
v
a
ila
b
le
 t
ra
d
it
io
n
a
l 
(I
n
d
ig
e
n
o
u
s
) 
k
n
o
w
le
d
g
e
 i
s
 a
p
p
lie
d
 a
p
p
ro
p
ri
a
te
ly
 t
o
 m
a
k
e
 
re
le
v
a
n
t 
m
a
n
a
g
e
m
e
n
t 
d
e
c
is
io
n
s
 r
e
g
a
rd
in
g
 …
. 
(i
n
s
e
rt
 m
g
t 
is
s
u
e
) 
2
 

 
V
e
ry
 l
it
tl
e
 i
n
fo
rm
a
ti
o
n
 a
v
a
ila
b
le
, 
b
u
t 
w
h
a
t 
is
 a
v
a
ila
b
le
 i
s
 u
s
e
d
 

 
T
h
e
 a
v
a
ila
b
le
 k
n
o
w
le
d
g
e
 h
a
s
 b
e
e
n
 u
s
e
d
 i
n
 d
e
v
e
lo
p
in
g
 z
o
n
in
g
 p
la
n
, 
P
o
M
s
 a
n
d
 s
it
e
 
m
a
n
a
g
e
m
e
n
t 
a
rr
a
n
g
e
m
e
n
ts
 b
u
t 
lim
it
e
d
 i
n
fo
rm
a
ti
o
n
 a
v
a
ila
b
le
 
P
R
1
2
..
. 
 r
e
le
v
a
n
t 
n
a
ti
o
n
a
l 
s
ta
n
d
a
rd
s
 a
re
 i
d
e
n
ti
fi
e
d
 
a
n
d
 b
e
in
g
 m
e
t 
re
g
a
rd
in
g
 …
. 
(i
n
s
e
rt
 m
g
t 
is
s
u
e
) 
4
 

 
W
id
e
ly
 r
e
c
o
g
n
is
e
d
 a
s
 w
o
rl
d
 l
e
a
d
e
r.
 
P
R
1
3
..
. 
 r
e
le
v
a
n
t 
in
te
rn
a
ti
o
n
a
l 
s
ta
n
d
a
rd
s
 a
re
 
id
e
n
ti
fi
e
d
 a
n
d
 b
e
in
g
 m
e
t 
re
g
a
rd
in
g
 …
. 
(i
n
s
e
rt
 m
g
t 
is
s
u
e
) 
4
 

 
A
s
 a
b
o
v
e
. 

 
A
s
s
o
rt
e
d
 a
w
a
rd
s
 a
n
d
 r
e
c
o
g
n
it
io
n
. 
1
1
8
 
C
o
m
p
o
n
e
n
t 
o
f 
m
a
n
a
g
e
m
e
n
t 
 
 
 
O
U
T
P
U
T
S
 
S
c
o
re
 
J
u
s
ti
fi
c
a
ti
o
n
 
O
P
1
..
. 
to
 d
a
te
, 
th
e
 a
c
tu
a
l 
m
a
n
a
g
e
m
e
n
t 
p
ro
g
ra
m
 
(o
r 
a
c
ti
v
it
ie
s
) 
h
a
v
e
 p
ro
g
re
s
s
e
d
 i
n
 a
c
c
o
rd
a
n
c
e
 w
it
h
 
th
e
 p
la
n
n
e
d
 w
o
rk
 p
ro
g
ra
m
 f
o
r 
.…
 (
in
s
e
rt
 m
g
t 
is
s
u
e
) 
 
4
 

 
P
la
n
s
 a
n
d
 p
e
rm
it
ti
n
g
 a
rr
a
n
g
e
m
e
n
ts
 s
y
s
te
m
a
ti
c
, 
p
ro
fe
s
s
io
n
a
lly
 i
m
p
le
m
e
n
te
d
 a
n
d
 r
e
p
o
rt
e
d
 
in
 A
n
n
u
a
l 
R
e
p
o
rt
. 
O
P
2
 .
. 
im
p
le
m
e
n
ta
ti
o
n
 o
f 
m
a
n
a
g
e
m
e
n
t 
d
o
c
u
m
e
n
ts
 
a
n
d
/o
r 
p
ro
g
ra
m
s
 r
e
le
v
a
n
t 
to
.…
..
 (
in
s
e
rt
 m
g
t 
is
s
u
e
) 
h
a
v
e
 p
ro
g
re
s
s
e
d
 i
n
 a
c
c
o
rd
a
n
c
e
 w
it
h
 t
im
e
fr
a
m
e
s
 
s
p
e
c
if
ie
d
 i
n
 t
h
o
s
e
 d
o
c
u
m
e
n
ts
 
3
 

 
“P
ro
g
re
s
s
 o
n
 s
o
m
e
 p
ro
g
ra
m
s
 …
 d
e
p
e
n
d
e
n
t 
o
n
 p
ri
o
ri
ti
e
s
 a
s
s
ig
n
e
d
 b
y 
o
th
e
r 
a
g
e
n
c
ie
s
”.
 

 
P
o
M
s
 p
re
p
a
re
d
 a
n
d
 t
o
u
ri
s
m
 p
e
rm
is
s
io
n
s
 g
e
n
e
ra
lly
 p
ro
c
e
s
s
e
d
 w
it
h
in
 a
g
re
e
d
 t
im
e
fr
a
m
e
s
 
b
u
t 
lo
w
e
r 
p
ri
o
ri
ty
 w
o
rk
 p
ro
g
ra
m
s
 m
a
y
 b
e
 d
e
la
y
e
d
 w
h
e
n
 r
e
s
o
u
rc
e
s
 a
re
 l
im
it
e
d
 
O
P
3
..
. 
th
e
 r
e
s
u
lt
s
 (
in
 O
P
1
 a
b
o
v
e
) 
h
a
v
e
 a
c
h
ie
v
e
d
 
th
e
ir
 s
ta
te
d
 m
a
n
a
g
e
m
e
n
t 
o
b
je
c
ti
v
e
s
 
3
 

 
W
id
e
ly
 a
c
c
e
p
te
d
 t
h
a
t 
to
u
ri
s
m
 i
s
 w
e
ll 
m
a
n
a
g
e
d
 b
u
t 
e
x
p
lic
it
 s
u
p
p
o
rt
in
g
 d
o
c
u
m
e
n
ta
ti
o
n
 
p
ro
v
id
e
d
 i
s
 l
im
it
e
d
. 
O
P
4
..
. 
to
 d
a
te
, 
p
ro
d
u
c
ts
 o
r 
s
e
rv
ic
e
s
 h
a
v
e
 b
e
e
n
 
p
ro
d
u
c
e
d
 i
n
 a
c
c
o
rd
a
n
c
e
 w
it
h
 t
h
e
 s
ta
te
d
 
m
a
n
a
g
e
m
e
n
t 
o
b
je
c
ti
v
e
s
 f
o
r 
…
. 
 (
in
s
e
rt
 m
g
t 
is
s
u
e
) 
4
 

 
R
o
b
u
s
t 
a
rr
a
y
 o
f 
p
o
lic
ie
s
, 
p
o
s
it
io
n
 s
ta
te
m
e
n
ts
 a
n
d
 g
u
id
e
lin
e
s
 i
n
 p
la
c
e
 t
a
rg
e
ti
n
g
 s
u
s
ta
in
a
b
le
 
to
u
ri
s
m
 o
b
je
c
ti
v
e
. 
O
P
5
..
. 
th
e
 k
n
o
w
le
d
g
e
 b
a
s
e
 f
o
r 
.…
 (
in
s
e
rt
 m
g
t 
is
s
u
e
) 
w
it
h
in
 a
g
e
n
c
ie
s
 h
a
s
 i
n
c
re
a
s
e
d
 o
v
e
r 
th
e
 l
a
s
t 
3
-5
 y
e
a
rs
. 
4
 

 
C
a
p
a
c
it
y
 g
ro
w
th
 h
a
s
 l
e
a
d
 t
o
 c
o
n
fi
d
e
n
c
e
 t
h
a
t 
to
u
ri
s
m
 c
a
n
 b
e
 m
a
n
a
g
e
d
 s
u
s
ta
in
a
b
ly
. 
O
P
6
..
 t
h
e
 k
n
o
w
le
d
g
e
 b
a
s
e
 f
o
r.
…
(i
n
s
e
rt
 m
g
t 
is
s
u
e
) 
in
 t
h
e
 w
id
e
r 
c
o
m
m
u
n
it
y
 h
a
s
 i
n
c
re
a
s
e
d
 o
v
e
r 
th
e
 l
a
s
t 
3
-5
 y
e
a
rs
. 
4
 

 
N
u
m
e
ro
u
s
 m
e
c
h
a
n
is
m
s
 i
n
 p
la
c
e
 t
o
 s
h
a
re
 i
n
fo
rm
a
ti
o
n
 a
n
d
 e
n
h
a
n
c
e
 t
h
e
 c
o
m
m
u
n
it
y
 w
id
e
 
k
n
o
w
le
d
g
e
 b
a
s
e
. 
D
o
c
u
m
e
n
ta
ti
o
n
 a
s
s
o
c
ia
te
d
 w
it
h
 T
R
R
e
e
f 
A
d
v
is
o
ry
 C
o
m
m
it
te
e
 a
n
d
 L
o
c
a
l 
M
a
ri
n
e
 A
d
v
is
o
ry
 C
o
m
m
it
te
e
 m
e
e
ti
n
g
s
 i
n
d
ic
a
te
s
 t
h
a
t 
 t
h
e
 c
o
m
m
u
n
it
y
 i
s
 k
n
o
w
le
d
g
e
a
b
le
 a
n
d
 
e
n
g
a
g
e
d
. 
O
U
T
C
O
M
E
S
 
S
c
o
re
 
J
u
s
ti
fi
c
a
ti
o
n
 
O
C
1
…
th
e
 r
e
le
v
a
n
t 
m
a
n
a
g
in
g
 a
g
e
n
c
ie
s
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d
 t
h
e
 n
e
g
o
ti
a
ti
o
n
s
 a
re
 l
ik
e
ly
 t
o
 b
e
 
m
o
s
t 
d
if
fi
c
u
lt
 

 
IL
U
A
s
 
P
L
2
..
.t
h
e
 p
la
n
n
in
g
 s
y
s
te
m
 f
o
r 
…
.…
(i
n
s
e
rt
 m
g
t 
is
s
u
e
) 
a
d
d
re
s
s
e
s
 t
h
e
 m
a
jo
r 
ri
s
k
s
/t
h
re
a
ts
 t
o
 t
h
e
 
G
re
a
t 
B
a
rr
ie
r 
R
e
e
f‟
s
 v
a
lu
e
s
 
3
 

 
A
s
 a
b
o
v
e
. 

 
T
ra
d
it
io
n
a
l 
u
s
e
 o
f 
m
a
ri
n
e
 r
e
s
o
u
rc
e
s
 a
g
re
e
m
e
n
ts
 
P
L
3
…
.t
h
e
 a
c
ti
o
n
s
 f
o
r 
im
p
le
m
e
n
ta
ti
o
n
 
re
g
a
rd
in
g
…
.…
(i
n
s
e
rt
 m
g
t 
is
s
u
e
) 
a
re
 c
le
a
rl
y
 
id
e
n
ti
fi
e
d
 w
it
h
in
 t
h
e
 p
la
n
  
3
 

 
W
o
rk
in
g
 t
o
w
a
rd
s
 c
ro
s
s
 j
u
ri
s
d
ic
ti
o
n
a
l 
c
o
n
s
is
te
n
c
y
. 

 
A
s
p
ir
a
ti
o
n
 s
ta
te
m
e
n
ts
 a
n
d
 i
m
p
le
m
e
n
ta
ti
o
n
 p
la
n
s
 p
a
rt
 o
f 
T
ra
d
it
io
n
a
l 
u
s
e
 o
f 
m
a
ri
n
e
 
re
s
o
u
rc
e
s
 a
g
re
e
m
e
n
t 
p
a
c
k
a
g
e
s
 b
u
t 
c
o
v
e
ra
g
e
 i
s
 l
im
it
e
d
 
P
L
4
…
. 
c
le
a
r,
 m
e
a
s
u
ra
b
le
 a
n
d
 a
p
p
ro
p
ri
a
te
 
o
b
je
c
ti
v
e
s
 f
o
r 
m
a
n
a
g
e
m
e
n
t 
o
f 
…
.…
(i
n
s
e
rt
 m
g
t 
is
s
u
e
) 
h
a
v
e
 b
e
e
n
 d
o
c
u
m
e
n
te
d
 
3
 

 
T
ra
d
it
io
n
a
l 
u
s
e
 o
f 
m
a
ri
n
e
 r
e
s
o
u
rc
e
s
 a
g
re
e
m
e
n
t 
im
p
le
m
e
n
ta
ti
o
n
 p
la
n
s
 b
u
t 
fo
c
u
s
 o
n
 o
n
ly
 
lim
it
e
d
 a
s
p
e
c
ts
 o
f 
tr
a
d
it
io
n
a
l 
u
s
e
 

 
N
e
e
d
 t
o
 a
d
d
re
s
s
 s
o
m
e
 b
ro
a
d
e
r 
b
io
lo
g
ic
a
l 
re
s
o
u
rc
e
 i
s
s
u
e
s
, 
c
a
p
a
c
it
y
 b
u
ild
in
g
 i
n
 
c
o
m
m
u
n
it
ie
s
 
P
L
5
.…
.t
h
e
 m
a
in
 s
ta
k
e
h
o
ld
e
rs
 &
/o
r 
th
e
 l
o
c
a
l 
c
o
m
m
u
n
it
y
 a
re
 e
ff
e
c
ti
v
e
ly
 e
n
g
a
g
e
d
 i
n
 p
la
n
n
in
g
 t
o
 
a
d
d
re
s
s
 …
.…
(i
n
s
e
rt
 m
g
t 
is
s
u
e
) 
3
 

 
T
ra
d
it
io
n
a
l 
u
s
e
 o
f 
m
a
ri
n
e
 r
e
s
o
u
rc
e
s
 a
g
re
e
m
e
n
ts
 a
n
d
 a
s
s
o
c
ia
te
d
 m
e
c
h
a
n
is
m
s
 f
o
r 
e
n
g
a
g
e
m
e
n
t 
in
 p
la
c
e
. 

 
E
ff
e
c
ti
v
e
n
e
s
s
 o
f 
e
n
g
a
g
e
m
e
n
t 
h
ig
h
ly
 v
a
ri
a
b
le
. 

 
C
u
rr
e
n
tl
y
 a
p
p
lie
d
 m
e
c
h
a
n
is
m
s
 n
o
t 
n
e
c
e
s
s
a
ri
ly
 w
e
ll 
m
a
tc
h
e
d
 t
o
 T
ra
d
it
io
n
a
l 
O
w
n
e
r 
a
p
p
ro
a
c
h
e
s
. 

 
D
if
fi
c
u
lt
y 
fo
r 
T
O
‟s
 i
n
 r
e
p
re
s
e
n
ta
ti
o
n
a
l 
ro
le
s
. 
1
2
2
 
C
o
m
p
o
n
e
n
t 
o
f 
m
a
n
a
g
e
m
e
n
t 
 
 
 
P
L
6
 .
. 
s
u
ff
ic
ie
n
t 
p
o
lic
y
 c
u
rr
e
n
tl
y
 e
x
is
ts
 t
o
 e
ff
e
c
ti
v
e
ly
 
a
d
d
re
s
s
 …
.…
(i
n
s
e
rt
 m
g
t 
is
s
u
e
) 
2
 
5
. 
 

 
L
im
it
e
d
 p
o
lic
y
 b
e
y
o
n
d
 T
u
rt
le
s
/D
u
g
o
n
g
. 

 
L
a
c
k
 o
f 
c
le
a
r 
p
o
s
it
io
n
 o
n
 t
ra
d
it
io
n
a
l 
fi
s
h
in
g
. 

 
L
im
it
e
d
 c
o
-o
rd
in
a
ti
o
n
 a
c
ro
s
s
 T
ra
d
it
io
n
a
l 
u
s
e
 o
f 
m
a
ri
n
e
 r
e
s
o
u
rc
e
s
 a
g
re
e
m
e
n
ts
 –
 t
u
rt
le
 
a
n
d
 d
u
g
o
n
g
 m
a
n
a
g
e
m
e
n
t 
n
e
e
d
s
 o
v
e
ra
rc
h
in
g
 p
o
lic
y
 

 
L
a
c
k
 i
n
 p
o
lic
y
 i
n
 r
e
la
ti
o
n
 t
o
 u
s
e
 o
f 
o
th
e
r 
a
q
u
a
ti
c
 b
io
lo
g
ic
a
l 
re
s
o
u
rc
e
s
 
P
L
7
..
. 
th
e
re
 i
s
 c
o
n
s
is
te
n
c
y
 a
c
ro
s
s
 j
u
ri
s
d
ic
ti
o
n
s
 
w
h
e
n
 p
la
n
n
in
g
 f
o
r 
…
.…
(i
n
s
e
rt
 m
g
t 
is
s
u
e
) 
3
 

 
L
im
it
e
d
 c
o
n
s
is
te
n
c
y
 o
n
 s
o
m
e
 m
e
c
h
a
n
is
m
s
 f
o
r 
d
e
liv
e
ry
 b
u
t 
s
tr
o
n
g
 c
o
n
s
is
te
n
c
y
 o
n
 
c
o
m
m
it
m
e
n
t 
a
n
d
 o
u
tc
o
m
e
s
. 
 

 
Q
u
e
e
n
s
la
n
d
 h
a
s
 p
a
ra
lle
l 
b
u
t 
d
if
fe
ri
n
g
 a
p
p
ro
a
c
h
 t
o
 M
O
U
s
 w
h
ic
h
 m
a
y
 b
e
 c
o
n
fu
s
in
g
 f
o
r 
c
o
m
m
u
n
it
ie
s
 a
n
d
 T
O
s
 i
n
 w
o
rk
in
g
 a
c
ro
s
s
 j
u
ri
s
d
ic
ti
o
n
s
 
 
IN
P
U
T
S
 
S
c
o
re
 
J
u
s
ti
fi
c
a
ti
o
n
 
IN
1
 .
..
th
e
 c
u
rr
e
n
t 
fi
n
a
n
c
ia
l 
re
s
o
u
rc
e
s
 a
re
 a
d
e
q
u
a
te
 
a
n
d
 p
ri
o
ri
ti
s
e
d
 t
o
 m
e
e
t 
s
p
e
c
if
ic
 m
a
n
a
g
e
m
e
n
t 
o
b
je
c
ti
v
e
s
 (
re
fe
r 
P
L
4
) 
to
 a
d
d
re
s
s
  
…
…
.(
in
s
e
rt
 m
g
t 
is
s
u
e
) 
2
 

 
G
re
a
t 
B
a
rr
ie
r 
R
e
e
f 
M
a
ri
n
e
 P
a
rk
 A
u
th
o
ri
ty
 b
e
e
n
 a
d
v
is
e
d
 t
o
 n
e
g
o
ti
a
te
 I
L
U
A
s
 o
n
 s
e
a
 
c
o
u
n
tr
y
 a
s
 e
q
u
a
l 
p
a
rt
n
e
rs
 w
it
h
 E
n
v
ir
o
n
m
e
n
ta
l 
P
ro
te
c
ti
o
n
 A
g
e
n
c
y
 

 
G
e
o
g
ra
p
h
ic
a
lly
 r
e
m
o
te
 p
ri
o
ri
ty
 a
re
a
s
 r
e
q
u
ir
e
 s
ig
n
if
ic
a
n
t 
re
s
o
u
rc
e
 c
o
m
m
it
m
e
n
ts
 f
ro
m
 b
o
th
 
m
a
n
a
g
e
m
e
n
t 
a
g
e
n
c
ie
s
 a
n
d
 c
o
m
m
u
n
it
ie
s
 

 
P
ri
o
ri
ty
 I
n
d
ig
e
n
o
u
s
 c
o
m
m
u
n
it
ie
s
 p
o
s
e
 s
ig
n
if
ic
a
n
t 
c
h
a
lle
n
g
e
s
, 
e
s
p
e
c
ia
lly
 i
n
 r
e
m
o
te
 
lo
c
a
ti
o
n
s
 

 
IP
L
U
 r
e
s
o
u
rc
e
s
 l
im
it
e
d
 i
n
 r
e
la
ti
o
n
 t
o
 s
iz
e
 o
f 
th
e
 t
a
s
k
 
IN
2
..
.t
h
e
 c
u
rr
e
n
t 
fi
n
a
n
c
ia
l 
re
s
o
u
rc
e
s
 a
re
 s
e
c
u
re
 
(o
n
g
o
in
g
, 
o
r 
a
t 
le
a
s
t 
s
e
c
u
re
 f
o
r 
th
e
 n
e
x
t 
3
 y
e
a
rs
) 
to
 
a
d
d
re
s
s
 .
…
(i
n
s
e
rt
 m
g
t 
is
s
u
e
) 
2
 

 
A
s
 s
e
c
u
re
 a
s
 c
a
n
 b
e
 e
x
p
e
c
te
d
. 

 
M
a
n
a
g
e
m
e
n
t 
a
g
e
n
c
y
 b
u
d
g
e
ts
 a
llo
c
a
te
d
 i
n
 r
e
le
v
a
n
t 
ju
ri
s
d
ic
ti
o
n
s
 b
u
t 
s
u
b
je
c
t 
to
 c
h
a
n
g
in
g
 
p
ri
o
ri
ti
e
s
 i
n
 f
o
rw
a
rd
 p
ro
je
c
ti
o
n
s
 (
e
.g
. 
e
ff
ic
ie
n
c
y
 g
a
in
s
).
 

 
W
o
rk
 d
e
m
a
n
d
s
 g
ro
w
in
g
 w
it
h
o
u
t 
c
o
m
m
e
n
s
u
ra
te
 g
ro
w
th
 i
n
 r
e
s
o
u
rc
in
g
. 

 
F
u
n
d
in
g
 i
s
 v
e
ry
 v
a
ri
a
b
le
 a
m
o
n
g
s
t 
c
o
m
m
u
n
it
ie
s
 a
n
d
 n
o
t 
a
lw
a
y
s
 e
a
s
y
 t
o
 a
c
c
e
s
s
. 

 
L
a
c
k
 o
f 
lo
n
g
-t
e
rm
 f
u
n
d
in
g
 f
o
r 
In
d
ig
e
n
o
u
s
 R
a
n
g
e
rs
 a
n
d
 r
a
n
g
e
r 
c
o
-o
rd
in
a
ti
o
n
 i
s
 s
e
e
n
 a
s
 
m
a
jo
r 
p
ro
b
le
m
. 
IN
3
..
.t
h
e
 c
u
rr
e
n
t 
h
u
m
a
n
 r
e
s
o
u
rc
e
s
 w
it
h
in
 t
h
e
 
m
a
n
a
g
in
g
 o
rg
a
n
is
a
ti
o
n
s
 a
re
 a
d
e
q
u
a
te
 t
o
 m
e
e
t 
s
p
e
c
if
ic
 m
a
n
a
g
e
m
e
n
t 
o
b
je
c
ti
v
e
s
 (
re
fe
r 
to
 P
L
4
) 
to
 
a
d
d
re
s
s
 …
.…
(i
n
s
e
rt
 m
g
t 
is
s
u
e
) 
2
 

 
T
o
 a
c
h
ie
v
e
 t
h
e
 f
u
ll 
p
o
te
n
ti
a
l 
o
f 
s
e
a
 c
o
u
n
tr
y
 p
a
rt
n
e
rs
h
ip
s
, 
m
o
re
 s
ta
ff
 a
re
 r
e
q
u
ir
e
d
 t
o
 
a
d
m
in
is
te
r 
a
n
d
 r
u
n
 p
ro
g
ra
m
s
 

 
A
p
p
ro
x
im
a
te
ly
 5
0
%
 o
f 
th
e
 Q
u
e
e
n
s
la
n
d
‟s
 I
n
d
ig
e
n
o
u
s
 p
o
p
u
la
ti
o
n
 l
iv
e
 a
d
ja
c
e
n
t 
to
 t
h
e
 
G
re
a
t 
B
a
rr
ie
r 
R
e
e
f.
 A
ll 
m
a
n
a
g
e
m
e
n
t 
a
g
e
n
c
y
 s
ta
ff
in
g
 d
e
d
ic
a
te
d
 t
o
 e
n
g
a
g
e
m
e
n
t 
is
 l
im
it
e
d
. 
 
IN
4
..
.t
h
e
 c
u
rr
e
n
t 
h
u
m
a
n
 r
e
s
o
u
rc
e
s
 w
it
h
in
 t
h
e
 
m
a
n
a
g
in
g
 o
rg
a
n
is
a
ti
o
n
s
 a
re
 s
e
c
u
re
 (
o
n
g
o
in
g
, 
o
r 
a
t 
le
a
s
t 
s
e
c
u
re
 f
o
r 
th
e
 n
e
x
t 
3
 y
e
a
rs
) 
to
 a
d
d
re
s
s
 
.…
(i
n
s
e
rt
 m
g
t 
is
s
u
e
) 
3
 

 
A
s
 s
e
c
u
re
 a
s
 c
a
n
 b
e
 e
x
p
e
c
te
d
. 

 
B
e
n
e
fi
ts
 f
ro
m
 r
e
c
e
n
t 
in
c
re
a
s
e
d
 r
e
s
o
u
rc
in
g
 f
o
r 
s
e
a
 c
o
u
n
tr
y
 m
a
n
a
g
e
m
e
n
t 
a
re
 y
e
t 
to
 b
e
 
fu
lly
 r
e
a
lis
e
d
 

 
L
a
c
k
 o
f 
lo
n
g
-t
e
rm
 f
u
n
d
in
g
 f
o
r 
In
d
ig
e
n
o
u
s
 R
a
n
g
e
rs
 a
n
d
 r
a
n
g
e
r 
c
o
-o
rd
in
a
ti
o
n
 i
s
 s
e
e
n
 a
s
 
m
a
jo
r 
p
ro
b
le
m
 
IN
5
..
. 
th
e
 r
ig
h
t 
s
k
ill
 s
e
ts
 a
n
d
 e
x
p
e
rt
is
e
 a
re
 c
u
rr
e
n
tl
y
 
a
v
a
ila
b
le
 t
o
 t
h
e
 m
a
n
a
g
in
g
 o
rg
a
n
is
a
ti
o
n
s
 t
o
 a
d
d
re
s
s
 
.…
(i
n
s
e
rt
 m
g
t 
is
s
u
e
) 
3
 

 
E
n
g
a
g
e
m
e
n
t 
is
 a
 t
w
o
-w
a
y
 p
ro
c
e
s
s
; 
s
k
ill
s
 o
f 
a
ll 
s
ta
ff
 a
re
 r
e
le
v
a
n
t;
 n
o
t 
ju
s
t 
In
d
ig
e
n
o
u
s
 
s
ta
ff
. 
C
o
m
p
o
n
e
n
t 
o
f 
m
a
n
a
g
e
m
e
n
t 
 
 
 
IN
6
..
. 
th
e
 n
e
c
e
s
s
a
ry
 b
io
p
h
y
s
ic
a
l 
in
fo
rm
a
ti
o
n
 i
s
 
c
u
rr
e
n
tl
y 
a
v
a
ila
b
le
 t
o
 a
d
d
re
s
s
 .
…
(i
n
s
e
rt
 m
g
t 
is
s
u
e
) 
2
 

 
L
a
c
k
 m
e
c
h
a
n
is
m
s
 t
o
 c
o
lle
c
t 
re
lia
b
le
 d
a
ta
 o
n
 t
a
k
e
. 

 
T
h
e
re
 i
s
 s
o
m
e
 i
n
fo
rm
a
ti
o
n
 a
b
o
u
t 
s
u
s
ta
in
a
b
le
 m
o
rt
a
lit
y
 l
im
it
s
 o
f 
g
re
e
n
 t
u
rt
le
 a
n
d
 d
u
g
o
n
g
, 
b
u
t 
in
fo
rm
a
ti
o
n
 a
b
o
u
t 
h
a
rv
e
s
t,
 p
o
a
c
h
in
g
 a
n
d
 o
th
e
r 
m
o
rt
a
lit
y
 i
s
 m
o
re
 l
im
it
e
d
. 
IN
7
 .
. 
th
e
 n
e
c
e
s
s
a
ry
 s
o
c
io
-e
c
o
n
o
m
ic
 i
n
fo
rm
a
ti
o
n
 i
s
 
c
u
rr
e
n
tl
y 
a
v
a
ila
b
le
 t
o
 a
d
d
re
s
s
 .
…
(i
n
s
e
rt
 m
g
t 
is
s
u
e
) 
2
 

 
P
o
o
r 
s
o
c
io
-e
c
o
n
o
m
ic
 i
n
fo
rm
a
ti
o
n
 a
v
a
ila
b
le
. 

 
S
o
c
io
-e
c
o
n
o
m
ic
 d
ri
v
e
rs
 o
f 
T
ra
d
it
io
n
a
l 
u
s
e
 o
f 
m
a
ri
n
e
 r
e
s
o
u
rc
e
s
 a
g
re
e
m
e
n
ts
 a
re
 l
a
rg
e
ly
 
u
n
d
o
c
u
m
e
n
te
d
. 

 
S
o
c
io
 e
c
o
n
o
m
ic
 f
a
c
to
rs
 a
re
 w
e
ll 
d
o
c
u
m
e
n
t 
b
u
t 
th
e
 d
e
c
is
io
n
 d
ri
v
e
rs
 a
re
 u
n
k
n
o
w
n
. 
T
h
e
re
 
a
re
 g
e
o
g
ra
p
h
ic
 i
n
 t
h
e
 d
ri
v
e
rs
 a
re
 w
e
ll 
k
n
o
w
n
 f
ro
m
 e
n
g
a
g
e
m
e
n
t 
a
n
d
 e
x
is
ti
n
g
 
p
a
rt
n
e
rs
h
ip
s
. 

 
L
a
rg
e
ly
 a
n
e
c
d
o
ta
l 
in
fo
rm
a
ti
o
n
 a
n
d
 s
ta
ti
s
ti
c
a
lly
 r
e
lia
b
le
 i
n
fo
rm
a
ti
o
n
 i
s
 l
im
it
e
d
. 
IN
8
..
. 
th
e
 n
e
c
e
s
s
a
ry
 t
ra
d
it
io
n
a
l 
(I
n
d
ig
e
n
o
u
s
) 
k
n
o
w
le
d
g
e
 i
s
 c
u
rr
e
n
tl
y
 a
v
a
ila
b
le
 t
o
 a
d
d
re
s
s
 
.…
(i
n
s
e
rt
 m
g
t 
is
s
u
e
) 
 
2
 

 
G
e
n
e
ra
ll
y
 p
o
o
r 
le
v
e
l 
o
f 
tr
a
d
it
io
n
a
l 
k
n
o
w
le
d
g
e
 i
n
 d
o
c
u
m
e
n
te
d
/ 
u
s
e
a
b
le
 f
o
rm
. 

 
A
g
e
n
c
y 
p
o
lic
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m
e
n
ta
ti
o
n
 o
f 
m
a
n
a
g
e
m
e
n
t 
d
o
c
u
m
e
n
ts
 
a
n
d
/o
r 
p
ro
g
ra
m
s
 r
e
le
v
a
n
t 
to
.…
..
 (
in
s
e
rt
 m
g
t 
is
s
u
e
) 
h
a
v
e
 p
ro
g
re
s
s
e
d
 i
n
 a
c
c
o
rd
a
n
c
e
 w
it
h
 t
im
e
fr
a
m
e
s
 
s
p
e
c
if
ie
d
 i
n
 t
h
o
s
e
 d
o
c
u
m
e
n
ts
 
3
 

 
L
im
it
e
d
 T
ra
d
it
io
n
a
l 
u
s
e
 o
f 
m
a
ri
n
e
 r
e
s
o
u
rc
e
s
 a
g
re
e
m
e
n
ts
 n
e
g
o
ti
a
te
d
. 
P
a
c
e
 o
f 
a
c
c
e
p
ta
n
c
e
, 
d
e
v
e
lo
p
m
e
n
t 
a
n
d
 i
m
p
le
m
e
n
ta
ti
o
n
 o
f 
T
ra
d
it
io
n
a
l 
u
s
e
 o
f 
m
a
ri
n
e
 r
e
s
o
u
rc
e
s
 
a
g
re
e
m
e
n
ts
 a
n
d
 o
th
e
r 
m
a
n
a
g
e
m
e
n
t 
a
rr
a
n
g
e
m
e
n
ts
 i
s
 d
ri
v
e
r 
b
y
 T
O
s
 a
n
d
 t
h
e
ir
 l
o
c
a
l 
c
a
p
a
c
it
y
 –
 g
e
n
e
ra
ll
y
 n
o
t 
b
y
 g
o
v
e
rn
m
e
n
t 
a
g
e
n
d
a
s
 a
n
d
 t
im
e
lin
e
s
. 

 
T
im
e
lin
e
s
 o
ft
e
n
 n
o
t 
m
e
t 
a
n
d
 c
o
n
s
id
e
re
d
 u
n
re
a
lis
ti
c
. 
O
P
3
..
. 
th
e
 r
e
s
u
lt
s
 (
in
 O
P
1
 a
b
o
v
e
) 
h
a
v
e
 a
c
h
ie
v
e
d
 
th
e
ir
 s
ta
te
d
 m
a
n
a
g
e
m
e
n
t 
o
b
je
c
ti
v
e
s
 
3
 

 
A
g
re
e
m
e
n
t 
o
n
 o
b
je
c
ti
v
e
 b
u
t 
p
ro
g
re
s
s
 o
n
 f
o
rm
a
lis
in
g
 T
ra
d
it
io
n
a
l 
u
s
e
 o
f 
m
a
ri
n
e
 r
e
s
o
u
rc
e
s
 
a
g
re
e
m
e
n
ts
 i
s
 s
lo
w
. 
P
a
c
e
 o
f 
a
c
c
e
p
ta
n
c
e
, 
d
e
v
e
lo
p
m
e
n
t 
a
n
d
 i
m
p
le
m
e
n
ta
ti
o
n
 o
f 
T
ra
d
it
io
n
a
l 
u
s
e
 o
f 
m
a
ri
n
e
 r
e
s
o
u
rc
e
s
 a
g
re
e
m
e
n
ts
 a
n
d
 o
th
e
r 
m
a
n
a
g
e
m
e
n
t 
a
rr
a
n
g
e
m
e
n
ts
 
is
 d
ri
v
e
r 
b
y
 T
O
s
 a
n
d
 t
h
e
ir
 l
o
c
a
l 
c
a
p
a
c
it
y
 –
 g
e
n
e
ra
lly
 n
o
t 
b
y
 g
o
v
e
rn
m
e
n
t 
a
g
e
n
d
a
s
 a
n
d
 
ti
m
e
lin
e
s
. 
O
P
4
..
. 
to
 d
a
te
, 
p
ro
d
u
c
ts
 o
r 
s
e
rv
ic
e
s
 h
a
v
e
 b
e
e
n
 
p
ro
d
u
c
e
d
 i
n
 a
c
c
o
rd
a
n
c
e
 w
it
h
 t
h
e
 s
ta
te
d
 
m
a
n
a
g
e
m
e
n
t 
o
b
je
c
ti
v
e
s
 f
o
r 
…
. 
 (
in
s
e
rt
 m
g
t 
is
s
u
e
) 
3
 

 
4
 T
ra
d
it
io
n
a
l 
u
s
e
 o
f 
m
a
ri
n
e
 r
e
s
o
u
rc
e
s
 a
g
re
e
m
e
n
ts
. 

 
F
o
c
u
s
 o
n
 d
u
g
o
n
g
 a
n
d
 t
u
rt
le
s
 r
a
th
e
r 
th
a
n
 f
is
h
. 
S
o
m
e
 c
o
m
m
u
n
it
ie
s
 w
ill
 b
ro
a
d
e
n
 t
h
e
 r
a
n
g
e
 
o
f 
s
p
e
c
ie
s
 a
n
d
 h
a
b
it
a
ts
 i
n
 f
u
tu
re
 T
ra
d
it
io
n
a
l 
u
s
e
 o
f 
m
a
ri
n
e
 r
e
s
o
u
rc
e
s
 a
g
re
e
m
e
n
ts
. 

 
 
O
P
5
..
. 
th
e
 k
n
o
w
le
d
g
e
 b
a
s
e
 f
o
r 
.…
 (
in
s
e
rt
 m
g
t 
is
s
u
e
) 
w
it
h
in
 a
g
e
n
c
ie
s
 h
a
s
 i
n
c
re
a
s
e
d
 o
v
e
r 
th
e
 l
a
s
t 
3
-5
 y
e
a
rs
. 
4
 

 
Im
p
ro
v
in
g
. 

 
T
ra
d
it
io
n
a
l 
O
w
n
e
r 
In
fo
rm
a
ti
o
n
 S
y
s
te
m
 c
o
n
ti
n
u
o
u
s
 d
e
v
e
lo
p
m
e
n
t:
 P
ro
fi
le
s
, 
S
to
ry
 P
la
c
e
, 
C
u
lt
u
ra
l 
H
e
ri
ta
g
e
 d
a
ta
b
a
s
e
 

 
L
ia
is
o
n
 h
a
s
 i
m
p
ro
v
e
d
 w
it
h
 N
a
ti
o
n
a
l 
N
a
ti
v
e
 T
it
le
 T
ri
b
u
n
a
l,
 L
a
n
d
 C
o
u
n
c
ils
/N
T
R
B
s
, 
C
u
lt
u
ra
l 
h
e
ri
ta
g
e
 b
o
d
ie
s
 a
n
d
 o
th
e
r 
re
p
re
s
e
n
ta
ti
v
e
 b
o
d
ie
s
, 
A
IA
T
S
IS
 

 
N
u
rs
e
y
-B
ra
y
, 
M
. 
P
H
 D
 t
h
e
s
is
 2
0
0
6
  
- 
s
e
n
d
 c
o
p
y
 o
f 
a
b
s
tr
a
c
t 
–
 s
e
e
 K
D
 f
o
r 
c
o
p
y
?
 -
 D
o
n
e
 

 
(c
h
e
c
k
 w
it
h
 S
S
 a
n
d
 H
e
le
n
e
 M
a
rs
h
) 
O
P
6
..
 t
h
e
 k
n
o
w
le
d
g
e
 b
a
s
e
 f
o
r.
…
(i
n
s
e
rt
 m
g
t 
is
s
u
e
) 
in
 t
h
e
 w
id
e
r 
c
o
m
m
u
n
it
y
 h
a
s
 i
n
c
re
a
s
e
d
 o
v
e
r 
th
e
 l
a
s
t 
3
-5
 y
e
a
rs
. 
2
 

 
In
c
re
a
s
e
d
 a
c
c
e
s
s
 t
o
 p
ro
d
u
c
ts
 a
n
d
 s
e
rv
ic
e
s
 b
u
t 
m
o
re
 w
o
rk
 n
e
e
d
e
d
. 
 

 
C
o
m
m
u
n
it
y
 i
n
te
re
s
t 
in
 u
p
ta
k
e
 o
f 
in
fo
rm
a
ti
o
n
 i
s
 v
a
ri
a
b
le
. 

 
L
it
tl
e
 k
n
o
w
le
d
g
e
 a
n
d
 u
n
d
e
rs
ta
n
d
in
g
 i
n
 t
h
e
 b
ro
a
d
e
r 
c
o
m
m
u
n
it
y
 o
f 
th
e
 r
a
n
g
e
 o
f 
tr
a
d
it
io
n
a
l 
u
s
e
 i
s
s
u
e
s
 a
n
d
 I
n
d
ig
e
n
o
u
s
 c
o
n
n
e
c
ti
o
n
 t
o
 G
re
a
t 
B
a
rr
ie
r 
R
e
e
f.
  
1
2
6
 
C
o
m
p
o
n
e
n
t 
o
f 
m
a
n
a
g
e
m
e
n
t 
 
 
 
O
U
T
C
O
M
E
S
 
S
c
o
re
 
J
u
s
ti
fi
c
a
ti
o
n
 
O
C
1
…
th
e
 r
e
le
v
a
n
t 
m
a
n
a
g
in
g
 a
g
e
n
c
ie
s
 a
re
 t
o
 d
a
te
 
e
ff
e
c
ti
v
e
ly
 a
d
d
re
s
s
in
g
 .
…
(i
n
s
e
rt
 m
g
t 
is
s
u
e
) 
a
n
d
 
m
o
v
in
g
 t
o
w
a
rd
s
 t
h
e
 a
tt
a
in
m
e
n
t 
o
f 
th
e
 d
e
s
ir
e
d
 
o
u
tc
o
m
e
s
. 
3
 

 
G
o
v
t 
s
e
e
k
in
g
 n
o
t 
to
 h
in
d
e
r 
tr
a
d
it
io
n
a
l 
u
s
e
. 

 
R
e
c
o
g
n
it
io
n
 a
n
d
 s
u
p
p
o
rt
 f
o
r 
T
O
 r
ig
h
ts
 a
n
d
 m
a
n
a
g
e
m
e
n
t 
re
s
p
o
n
s
ib
ili
ti
e
s
. 
 
O
C
2
…
 t
h
e
 o
u
tp
u
ts
 r
e
la
ti
n
g
 t
o
  
.…
…
 (
in
s
e
rt
 m
g
t 
is
s
u
e
) 
a
re
 o
n
 t
ra
c
k
 t
o
 e
n
s
u
re
 t
h
e
 v
a
lu
e
s
 o
f 
th
e
 
G
re
a
t 
B
a
rr
ie
r 
R
e
e
f 
a
re
 p
ro
te
c
te
d
 (
re
fe
r 
C
O
1
) 
3
 

 
4
 T
ra
d
it
io
n
a
l 
u
s
e
 o
f 
m
a
ri
n
e
 r
e
s
o
u
rc
e
s
 a
g
re
e
m
e
n
ts
. 

 
W
o
rk
 o
n
 I
L
U
A
s
 a
n
d
 M
o
U
s
. 
O
C
3
..
. 
 t
h
e
 o
u
tp
u
ts
 (
re
fe
r 
O
P
1
 &
 3
) 
fo
r…
. 
(i
n
s
e
rt
 
m
g
t 
is
s
u
e
) 
a
re
 r
e
d
u
c
in
g
 t
h
e
 m
a
jo
r 
ri
s
k
s
 a
n
d
 t
h
e
 
th
re
a
ts
 t
o
 t
h
e
 G
re
a
t 
B
a
rr
ie
r 
R
e
e
f 
3
 

 
P
o
o
r 
in
fo
rm
a
ti
o
n
 o
n
 t
a
k
e
. 

 
A
d
d
re
s
s
in
g
 a
ll 
im
p
a
c
ts
 (
e
.g
. 
w
a
te
r 
q
u
a
lit
y
, 
fi
s
h
in
g
, 
c
lim
a
te
 c
h
a
n
g
e
) 
n
o
t 
ju
s
t 
o
n
 l
e
g
a
l 
a
n
d
 
ill
e
g
a
l 
h
a
rv
e
s
t 
b
y
 I
n
d
ig
e
n
o
u
s
 p
e
o
p
le
s
 
 
O
C
4
..
. 
u
s
e
 o
f 
th
e
 G
re
a
t 
B
a
rr
ie
r 
R
e
e
f 
re
la
ti
n
g
 t
o
  
.…
(i
n
s
e
rt
 m
g
t 
is
s
u
e
) 
is
 d
e
m
o
n
s
tr
a
b
ly
 
e
n
v
ir
o
n
m
e
n
ta
lly
 s
u
s
ta
in
a
b
le
 
2
 

 
A
tt
e
m
p
ti
n
g
 t
o
 a
p
p
ly
 p
re
c
a
u
ti
o
n
a
ry
 p
ri
n
c
ip
le
 w
it
h
in
 l
im
it
s
 o
f 
a
v
a
ila
b
le
 i
n
fo
rm
a
ti
o
n
. 
 
O
C
5
..
. 
u
s
e
 o
f 
th
e
 G
re
a
t 
B
a
rr
ie
r 
R
e
e
f 
re
la
ti
n
g
 t
o
  
.…
(i
n
s
e
rt
 m
g
t 
is
s
u
e
) 
is
 d
e
m
o
n
s
tr
a
b
ly
 e
c
o
n
o
m
ic
a
lly
 
s
u
s
ta
in
a
b
le
 
2
 

 
E
c
o
n
o
m
ic
 s
u
s
ta
in
a
b
ili
ty
 o
f 
c
o
m
m
u
n
it
ie
s
 i
s
 n
o
t 
b
e
in
g
 e
n
h
a
n
c
e
d
 b
y
 t
h
e
 w
a
y
 i
n
 w
h
ic
h
 t
h
e
y
 
a
re
 m
a
n
a
g
in
g
 r
e
s
o
u
rc
e
s
. 
O
C
6
..
. 
u
s
e
 o
f 
th
e
 G
re
a
t 
B
a
rr
ie
r 
R
e
e
f 
re
la
ti
n
g
 t
o
  
.…
(i
n
s
e
rt
 m
g
t 
is
s
u
e
) 
h
a
s
 d
e
m
o
n
s
tr
a
b
ly
 e
n
h
a
n
c
e
d
 
c
o
m
m
u
n
it
y
 u
n
d
e
rs
ta
n
d
in
g
 a
n
d
/o
r 
e
n
jo
y
m
e
n
t 
3
 

 
M
a
n
y
 I
n
d
ig
e
n
o
u
s
 p
e
o
p
le
 u
n
d
e
rt
a
k
e
 t
ra
d
it
io
n
a
l 
u
s
e
 t
o
 p
ro
v
id
e
 t
ra
d
it
io
n
a
l 
fo
o
d
 f
o
r 
fa
m
ili
e
s
, 
e
d
u
c
a
te
 y
o
u
n
g
 p
e
o
p
le
 a
n
d
 p
ra
c
ti
c
e
 t
h
e
ir
 c
u
lt
u
re
. 

 
L
a
c
k
 o
f 
fu
ll 
c
o
m
m
u
n
it
y
 c
o
n
s
u
lt
a
ti
o
n
 a
n
d
 n
e
g
o
ti
a
ti
o
n
 d
o
e
s
 i
m
p
a
c
ts
 o
n
 c
u
lt
u
ra
l 
p
ra
c
ti
c
e
 
a
n
d
 t
ra
n
s
m
is
s
io
n
 o
f 
k
n
o
w
le
d
g
e
 –
 T
ra
d
it
io
n
a
l 
u
s
e
 o
f 
m
a
ri
n
e
 r
e
s
o
u
rc
e
s
 a
g
re
e
m
e
n
ts
 a
re
 
a
s
s
is
ti
n
g
 i
n
 i
m
p
ro
v
in
g
 t
h
is
 s
it
u
a
ti
o
n
 
O
C
7
..
. 
th
e
 r
e
le
v
a
n
t 
m
a
n
a
g
in
g
 a
g
e
n
c
ie
s
 h
a
v
e
 
d
e
v
e
lo
p
e
d
 e
ff
e
c
ti
v
e
 p
a
rt
n
e
rs
h
ip
s
 w
it
h
 l
o
c
a
l 
c
o
m
m
u
n
it
ie
s
 a
n
d
/o
r 
s
ta
k
e
h
o
ld
e
rs
 t
o
 a
d
d
re
s
s
 …
. 
. 
(i
n
s
e
rt
 m
g
t 
is
s
u
e
) 
3
 

 
R
e
la
ti
o
n
s
h
ip
s
 w
it
h
 T
O
s
 a
n
d
 l
o
c
a
l 
c
o
m
m
u
n
it
ie
s
 h
a
v
e
 i
m
p
ro
v
e
d
. 

 
H
e
ig
h
te
n
e
d
 m
a
n
a
g
e
m
e
n
t 
a
g
e
n
c
y
 s
ta
ff
 a
w
a
re
n
e
s
s
 o
f 
In
d
ig
e
n
o
u
s
 c
u
lt
u
ra
l 
is
s
u
e
s
. 

 
G
re
a
te
r 
T
O
 a
w
a
re
n
e
s
s
 o
f 
m
a
n
a
g
e
m
e
n
t 
re
g
im
e
s
, 
th
re
a
te
n
e
d
 s
p
p
 i
s
s
u
e
s
 e
tc
. 
 
W
A
T
E
R
 Q
U
A
L
IT
Y
 
S
C
O
R
IN
G
 S
Y
S
T
E
M
  
1
 =
 R
e
le
v
a
n
t 
b
u
t 
ra
re
ly
 t
ru
e
  
~
1
-2
0
%
 o
f 
o
p
ti
m
u
m
 c
o
n
d
it
io
n
 
 
2
 =
 R
e
le
v
a
n
t 
a
n
d
 s
o
m
e
ti
m
e
s
 t
ru
e
 ~
2
1
-5
0
%
 o
f 
o
p
ti
m
u
m
 c
o
n
d
it
io
n
  
3
 =
 R
e
le
v
a
n
t 
a
n
d
 o
ft
e
n
 t
ru
e
 ~
5
1
-8
0
%
 o
f 
o
p
ti
m
u
m
 c
o
n
d
it
io
n
  
 
4
 =
 R
e
le
v
a
n
t 
a
n
d
 g
e
n
e
ra
lly
 t
ru
e
 ~
8
1
-1
0
0
%
 o
f 
th
e
 o
p
ti
m
u
m
 c
o
n
d
it
io
n
 
C
o
m
p
o
n
e
n
t 
o
f 
m
a
n
a
g
e
m
e
n
t 
 
 
 
C
O
N
T
E
X
T
 
S
c
o
re
 
J
u
s
ti
fi
c
a
ti
o
n
 
C
O
1
 .
..
th
e
 v
a
lu
e
s
7
5
 i
n
 t
h
e
 G
re
a
t 
B
a
rr
ie
r 
R
e
e
f 
re
le
v
a
n
t 
to
 …
.…
(i
n
s
e
rt
 m
g
t 
a
c
ti
v
it
y
/ 
is
s
u
e
) 
a
re
 u
n
d
e
rs
to
o
d
 b
y
 
m
a
n
a
g
e
rs
. 
4
 

 
R
e
e
f 
W
a
te
r 
q
u
a
lit
y
 p
ro
te
c
ti
o
n
 P
la
n
. 

 
S
c
ie
n
c
e
 c
o
n
s
e
n
s
u
s
 s
ta
te
m
e
n
t.
 

 
P
ro
d
u
c
ti
v
it
y
 C
o
m
m
is
s
io
n
 r
e
p
o
rt
. 

 
A
n
n
u
a
l 
m
a
ri
n
e
 M
o
n
it
o
ri
n
g
 r
e
p
o
rt
. 

 
R
e
v
ie
w
 o
f 
re
e
f 
w
a
te
r 
q
u
a
lit
y
 s
c
ie
n
c
e
 
C
O
2
…
 t
h
e
 l
o
c
a
l 
ri
s
k
s
/t
h
re
a
ts
7
6
 (
ie
 w
it
h
in
 o
r 
a
d
ja
c
e
n
t 
to
 t
h
e
 G
re
a
t 
B
a
rr
ie
r 
R
e
e
f)
 a
s
s
o
c
ia
te
d
 w
it
h
 …
.…
 
(i
n
s
e
rt
 m
g
t 
is
s
u
e
) 
a
re
 u
n
d
e
rs
to
o
d
 b
y
 m
a
n
a
g
e
rs
. 
4
 

 
A
s
 a
b
o
v
e
. 

 
4
0
0
%
 i
n
c
re
a
s
e
 i
n
 s
e
d
im
e
n
ts
 a
n
d
 n
u
tr
ie
n
ts
. 

 
C
h
e
m
ic
a
l 
a
n
d
 n
u
tr
ie
n
t 
c
o
n
c
e
rn
s
 d
o
c
u
m
e
n
te
d
. 

 
R
e
c
o
g
n
it
io
n
 o
f 
s
ig
n
if
ic
a
n
c
e
 o
f 
c
a
tc
h
m
e
n
t 
w
e
tl
a
n
d
 d
e
c
lin
e
. 

 
W
a
te
r 
q
u
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
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
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e
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te
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lit
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c
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n
 

 
P
la
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n
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g
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 p
la
c
e
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te
r 
Q
u
a
lit
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 c
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 p
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c
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d
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ry
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c
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 p
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 m
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 m
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
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d
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s
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s
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 b
u
t 
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o
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ll 
ri
s
k
s
. 

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e
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e
ry
 w
it
h
in
 p
la
n
n
in
g
 f
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o
rk
 l
a
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k
in
g
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
 
R
u
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l 
le
a
s
e
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te
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s
 b
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in
g
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te
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b
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ti
v
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d
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e
 b
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rt
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rm
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u
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e
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 c
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c
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 c
le
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y
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 t
h
e
 p
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
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a
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ig
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 l
e
v
e
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
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e
n
ti
fi
c
a
ti
o
n
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t 
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rm
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le
 l
e
v
e
l 
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in
g
. 

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o
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c
ti
o
n
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u
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o
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b
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 c
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g
e
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re
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 b
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e
te
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 m
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b
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b
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 m
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 b
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je
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ti
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 d
o
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e
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te
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u
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lit
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ro
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c
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o
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n
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c
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
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c
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t 
is
s
u
e
) 
 
2
 

 
M
a
ri
n
e
 M
o
n
it
o
ri
n
g
 A
n
n
u
a
l 
R
e
p
o
rt
. 

 
S
o
m
e
 o
th
e
r 
re
p
o
rt
s
 a
n
d
 W
a
te
r 
Q
u
a
lit
y
 i
m
p
ro
v
e
m
e
n
t 
P
la
n
s
 d
e
v
e
lo
p
e
d
. 

 
S
o
m
e
 p
ro
b
le
m
s
 w
it
h
 t
im
e
ly
 r
e
p
o
rt
in
g
 

 
S
o
m
e
 f
a
ilu
re
s
 i
n
 a
c
ti
o
n
s
, 
w
h
ic
h
 a
re
 b
e
in
g
 a
d
d
re
s
s
e
d
 b
y
 r
e
c
e
n
t 
re
s
o
u
rc
e
 a
llo
c
a
ti
o
n
s
. 
O
P
2
 .
. 
im
p
le
m
e
n
ta
ti
o
n
 o
f 
m
a
n
a
g
e
m
e
n
t 
d
o
c
u
m
e
n
ts
 
a
n
d
/o
r 
p
ro
g
ra
m
s
 r
e
le
v
a
n
t 
to
.…
..
 (
in
s
e
rt
 m
g
t 
is
s
u
e
) 
h
a
v
e
 p
ro
g
re
s
s
e
d
 i
n
 a
c
c
o
rd
a
n
c
e
 w
it
h
 t
im
e
fr
a
m
e
s
 
s
p
e
c
if
ie
d
 i
n
 t
h
o
s
e
 d
o
c
u
m
e
n
ts
 
2
 

 
S
o
m
e
 p
ro
d
u
c
ts
 d
e
liv
e
re
d
 b
u
t 
th
e
re
 h
a
v
e
 b
e
e
n
 d
e
la
y
s
. 
O
P
3
..
. 
th
e
 r
e
s
u
lt
s
 (
in
 O
P
1
 a
b
o
v
e
) 
h
a
v
e
 a
c
h
ie
v
e
d
 t
h
e
ir
 
s
ta
te
d
 m
a
n
a
g
e
m
e
n
t 
o
b
je
c
ti
v
e
s
 
2
 

 
N
o
t 
in
 f
u
ll.
 
O
P
4
..
. 
to
 d
a
te
, 
p
ro
d
u
c
ts
 o
r 
s
e
rv
ic
e
s
 h
a
v
e
 b
e
e
n
 
p
ro
d
u
c
e
d
 i
n
 a
c
c
o
rd
a
n
c
e
 w
it
h
 t
h
e
 s
ta
te
d
 m
a
n
a
g
e
m
e
n
t 
o
b
je
c
ti
v
e
s
 f
o
r 
…
. 
 (
in
s
e
rt
 m
g
t 
is
s
u
e
) 
3
 

 
P
ro
d
u
c
ts
 a
n
d
 s
e
rv
ic
e
s
 p
ro
v
id
e
d
 i
n
 a
c
c
o
rd
a
n
c
e
 w
it
h
 R
e
e
f 
P
la
n
. 

 
S
o
m
e
 r
e
g
io
n
a
l 
p
la
n
s
 a
n
d
 W
a
te
r 
Q
u
a
lit
y
 I
m
p
ro
v
e
m
e
n
t 
P
la
n
s
 d
e
v
e
lo
p
e
d
. 
O
P
5
..
. 
th
e
 k
n
o
w
le
d
g
e
 b
a
s
e
 f
o
r 
.…
 (
in
s
e
rt
 m
g
t 
is
s
u
e
) 
w
it
h
in
 a
g
e
n
c
ie
s
 h
a
s
 i
n
c
re
a
s
e
d
 o
v
e
r 
th
e
 l
a
s
t 
3
-5
 y
e
a
rs
. 
3
 

 
In
c
re
a
s
e
d
, 
b
u
t 
g
a
p
s
 r
e
m
a
in
. 

 
N
u
tr
ie
n
t 
lo
s
s
 a
t 
s
u
b
 c
a
tc
h
m
e
n
t 
le
v
e
l 
n
o
t 
u
n
d
e
rs
to
o
d
. 

 
H
ig
h
 p
ri
o
ri
ty
 a
re
a
s
 n
o
t 
w
e
ll 
id
e
n
ti
fi
e
d
 i
n
 s
o
m
e
 c
a
tc
h
m
e
n
ts
. 
O
P
6
..
 t
h
e
 k
n
o
w
le
d
g
e
 b
a
s
e
 f
o
r.
…
(i
n
s
e
rt
 m
g
t 
is
s
u
e
) 
in
 
th
e
 w
id
e
r 
c
o
m
m
u
n
it
y
 h
a
s
 i
n
c
re
a
s
e
d
 o
v
e
r 
th
e
 l
a
s
t 
3
-5
 
y
e
a
rs
. 
3
 

 
In
c
re
a
s
e
d
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e
s
p
e
c
ia
lly
 w
h
e
re
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a
te
r 
Q
u
a
lit
y
 I
m
p
ro
v
e
m
e
n
t 
P
la
n
s
 a
re
 i
n
 p
la
c
e
. 

 
C
o
m
m
u
n
it
y
 s
u
rv
e
y
s
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h
o
w
 g
o
o
d
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n
o
w
le
d
g
e
 o
f 
p
ro
b
le
m
, 
n
o
t 
n
e
c
e
s
s
a
ri
ly
 t
h
e
 s
o
lu
ti
o
n
s
. 
1
3
2
 
C
o
m
p
o
n
e
n
t 
o
f 
m
a
n
a
g
e
m
e
n
t 
 
 
 
O
U
T
C
O
M
E
S
 
S
c
o
re
 
J
u
s
ti
fi
c
a
ti
o
n
 
O
C
1
…
th
e
 r
e
le
v
a
n
t 
m
a
n
a
g
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g
 a
g
e
n
c
ie
s
 a
re
 t
o
 d
a
te
 
e
ff
e
c
ti
v
e
ly
 a
d
d
re
s
s
in
g
 .
…
(i
n
s
e
rt
 m
g
t 
is
s
u
e
) 
a
n
d
 
m
o
v
in
g
 t
o
w
a
rd
s
 t
h
e
 a
tt
a
in
m
e
n
t 
o
f 
th
e
 d
e
s
ir
e
d
 
o
u
tc
o
m
e
s
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
 
S
lo
w
 p
ro
g
re
s
s
 t
o
w
a
rd
s
 c
o
m
m
o
n
 g
o
a
l.
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M
a
jo
r 
im
p
ro
v
e
m
e
n
t 
in
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u
re
a
u
c
ra
ti
c
 s
tr
u
c
tu
re
s
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n
d
 a
lig
n
m
e
n
t.
 

 
F
u
n
d
in
g
 h
a
s
 n
o
t 
fl
o
w
e
d
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
 
L
im
it
e
d
 h
ig
h
 l
e
v
e
l 
d
ri
v
in
g
. 
O
C
2
…
 t
h
e
 o
u
tp
u
ts
 r
e
la
ti
n
g
 t
o
  
.…
…
 (
in
s
e
rt
 m
g
t 
is
s
u
e
) 
a
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 o
n
 t
ra
c
k
 t
o
 e
n
s
u
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h
e
 v
a
lu
e
s
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f 
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e
 G
re
a
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B
a
rr
ie
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R
e
e
f 
a
re
 p
ro
te
c
te
d
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re
fe
r 
C
O
1
) 
2
 

 
U
n
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e
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 t
h
a
t 
g
o
a
l 
o
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h
a
lt
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g
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n
d
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e
v
e
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in
g
 w
a
te
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q
u
a
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 d
e
c
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e
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y
 2
0
1
3
 w
ill
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e
 a
c
h
ie
v
e
d
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o
 
a
 l
e
v
e
l 
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a
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w
o
u
ld
 l
e
a
d
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o
 d
e
s
ir
e
d
 i
n
c
re
a
s
e
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n
 e
c
o
s
y
s
te
m
 h
e
a
lt
h
 a
n
d
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e
s
ili
e
n
c
e
 
O
C
3
..
. 
 t
h
e
 o
u
tp
u
ts
 (
re
fe
r 
O
P
1
 &
 3
) 
fo
r…
. 
(i
n
s
e
rt
 m
g
t 
is
s
u
e
) 
a
re
 r
e
d
u
c
in
g
 t
h
e
 m
a
jo
r 
ri
s
k
s
 a
n
d
 t
h
e
 t
h
re
a
ts
 t
o
 
th
e
 G
re
a
t 
B
a
rr
ie
r 
R
e
e
f 
2
 

 
T
h
e
re
 h
a
v
e
 b
e
e
n
 r
e
c
e
n
t 
s
ig
n
if
ic
a
n
t 
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p
u
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 t
h
a
t 
m
a
y
 h
a
v
e
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e
d
u
c
e
d
 t
h
e
 m
a
jo
r 
ri
s
k
s
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s
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o
o
 
e
a
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y
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o
 v
a
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a
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h
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x
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n
g
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o
n
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o
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n
g
 p
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g
ra
m
s
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O
C
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. 
u
s
e
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e
 G
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a
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B
a
rr
ie
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R
e
e
f 
re
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n
g
 t
o
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n
s
e
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 m
g
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s
u
e
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 d
e
m
o
n
s
tr
a
b
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 e
n
v
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o
n
m
e
n
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s
u
s
ta
in
a
b
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o
t 
d
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o
n
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a
b
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n
v
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o
n
m
e
n
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y
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u
s
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in
a
b
le
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O
C
5
..
. 
u
s
e
 o
f 
th
e
 G
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a
t 
B
a
rr
ie
r 
R
e
e
f 
re
la
ti
n
g
 t
o
  
.…
(i
n
s
e
rt
 m
g
t 
is
s
u
e
) 
is
 d
e
m
o
n
s
tr
a
b
ly
 e
c
o
n
o
m
ic
a
lly
 
s
u
s
ta
in
a
b
le
 
2
 

 
N
o
t 
s
u
s
ta
in
a
b
le
. 
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H
ig
h
 v
a
lu
e
 o
f 
in
ta
c
t 
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e
f 
re
c
o
g
n
is
e
d
 i
n
 A
c
c
e
s
s
 E
c
o
n
o
m
ic
s
 R
e
p
o
rt
. 

 
V
a
lu
e
s
 j
e
o
p
a
rd
is
e
d
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y
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o
o
r 
w
a
te
r 
q
u
a
lit
y
. 
O
C
6
..
. 
u
s
e
 o
f 
th
e
 G
re
a
t 
B
a
rr
ie
r 
R
e
e
f 
re
la
ti
n
g
 t
o
  
.…
(i
n
s
e
rt
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g
t 
is
s
u
e
) 
h
a
s
 d
e
m
o
n
s
tr
a
b
ly
 e
n
h
a
n
c
e
d
 
c
o
m
m
u
n
it
y
 u
n
d
e
rs
ta
n
d
in
g
 a
n
d
/o
r 
e
n
jo
y
m
e
n
t 
3
 

 
H
ig
h
 l
e
v
e
l 
o
f 
v
o
lu
n
te
e
r 
a
c
ti
v
it
y
 m
u
s
t 
h
a
v
e
 e
n
h
a
n
c
e
d
 u
n
d
e
rs
ta
n
d
in
g
 i
n
 s
o
m
e
 s
e
c
ti
o
n
s
. 
 

 
C
o
m
m
u
n
it
y
 u
n
d
e
rs
ta
n
d
in
g
 h
a
s
 i
n
c
re
a
s
e
d
 t
h
ro
u
g
h
 m
o
n
it
o
ri
n
g
 a
n
d
 e
d
u
c
a
ti
o
n
 a
c
ti
v
it
ie
s
 (
e
.g
. 
re
e
f 
a
d
s
).
 

 
H
o
w
e
v
e
r 
c
o
m
m
u
n
it
y
 e
n
jo
y
m
e
n
t 
o
f 
th
e
 r
e
e
f 
m
a
y
 h
a
v
e
 d
e
c
re
a
s
e
d
 d
u
e
 t
o
 d
e
c
lin
e
 i
n
 W
Q
 a
n
d
 
a
s
s
o
c
ia
te
d
 e
n
v
ir
o
n
m
e
n
ta
l 
im
p
a
c
ts
. 
O
C
7
..
. 
th
e
 r
e
le
v
a
n
t 
m
a
n
a
g
in
g
 a
g
e
n
c
ie
s
 h
a
v
e
 
d
e
v
e
lo
p
e
d
 e
ff
e
c
ti
v
e
 p
a
rt
n
e
rs
h
ip
s
 w
it
h
 l
o
c
a
l 
c
o
m
m
u
n
it
ie
s
 a
n
d
/o
r 
s
ta
k
e
h
o
ld
e
rs
 t
o
 a
d
d
re
s
s
 …
. 
. 
(i
n
s
e
rt
 m
g
t 
is
s
u
e
) 
3
 

 
E
ff
e
c
ti
v
e
 p
a
rt
n
e
rs
h
ip
s
 w
it
h
 N
a
tu
ra
l 
R
e
s
o
u
rc
e
 M
a
n
a
g
e
m
e
n
t 
b
o
d
ie
s
. 

 
R
u
ra
l 
in
d
u
s
tr
y
 b
o
d
ie
s
 h
a
v
e
 d
e
v
e
lo
p
e
d
 e
ff
e
c
ti
v
e
 p
a
rt
n
e
rs
h
ip
s
 w
it
h
 N
a
tu
ra
l 
R
e
s
o
u
rc
e
 
M
a
n
a
g
e
m
e
n
t 
b
o
d
ie
s
. 
A
p
p
e
n
d
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 3
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C
a
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u
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o
n
 o
f 
G
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d
e
s
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o
r 
e
a
c
h
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h
e
m
a
ti
c
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re
a
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